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EXECUTIVE	  SUMMARY	  
	  Fish	  products	  have	  become	  the	  most	  traded	  food	  commodities	  worldwide	  but	  wild	  fish	  stocks	  face	  ever-­‐increasing	  pressure	  from	  rising	  demand	  (Smith	  et	  al.,	  2010).	  Over	  75%	  of	  the	  world’s	  fisheries	  are	  currently	  either	  fully	  or	  over	  exploited	  (FAO,	  2014).	  Developing	  sustainable	  fisheries	  is	  critical	  if	  seafood	  is	  to	  remain	  available	  for	  future	  generations.	  Global	  Value	  Chain	  (GVC)	  analysis	  frames	  these	  challenges	  holistically	  by	  linking	  global	  and	  local	  scales	  in	  order	  to	  elucidate	  operations	  and	  relationships	  throughout	  the	  international	  supply	  chain.	  In	  this	  study	  we	  employ	  the	  GVC	  framework	  to	  analyze	  the	  production	  of	  mahi	  mahi	  (Coryphaena	  hippurus)	  from	  Ecuador	  and	  Peru	  that	  is	  exported	  to	  the	  United	  States.	  Information	  was	  collected	  from	  stakeholder	  interviews	  and	  analyzed	  in	  conjunction	  with	  trade	  and	  production	  data.	  This	  information	  was	  then	  used	  to	  construct	  product	  flow	  patterns,	  characterize	  governance	  structures,	  and	  provide	  insights	  for	  potential	  economic	  and	  environmental	  improvements.	  	  	  The	  importance	  of	  mahi	  mahi	  as	  an	  export	  commodity	  to	  small-­‐scale	  fishers	  in	  developing	  countries	  combined	  with	  its	  highly	  migratory	  life	  history	  typify	  many	  of	  the	  challenges	  facing	  modern	  global	  fisheries.	  Peru	  and	  Ecuador	  together	  produce	  the	  highest	  volumes	  of	  mahi	  mahi	  globally.	  Nearly	  60%	  of	  all	  mahi	  mahi	  imported	  into	  the	  United	  States	  comes	  from	  these	  two	  countries.	  In	  this	  analysis,	  we	  examine	  global	  trends	  in	  production	  and	  trade	  and	  track	  the	  two	  main	  product	  forms	  of	  mahi	  mahi—fresh	  and	  frozen—through	  the	  supply	  chain.	  	  	  This	  study	  also	  examines	  the	  transactions	  between	  actors	  in	  the	  supply	  chain	  and	  the	  private	  and	  public	  institutions	  acting	  upon	  them.	  	  Government	  regulations	  for	  fisheries,	  human	  health	  and	  safety,	  as	  well	  as	  international	  standards	  exert	  control	  at	  each	  level	  of	  the	  supply	  chain.	  Recently	  sustainability	  has	  become	  an	  additional	  criterion	  guiding	  the	  sourcing	  and	  sale	  of	  seafood.	  The	  US,	  one	  of	  the	  largest	  seafood	  buyers	  in	  the	  world,	  imports	  over	  80%	  of	  its	  seafood.	  Private,	  market-­‐based	  initiatives	  have	  emerged	  as	  a	  means	  of	  improving	  seafood	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sustainability	  in	  areas	  outside	  US	  fisheries	  management.	  The	  most	  prominent	  of	  these	  programs	  is	  the	  Marine	  Stewardship	  Council	  (MSC),	  which	  aims	  to	  create	  demand-­‐driven	  premiums	  or	  preferences	  for	  certified	  products.	  Motivated	  by	  their	  substantial	  shares	  in	  the	  US	  market,	  Ecuador	  and	  Peru	  are	  undergoing	  Fishery	  Improvement	  Projects	  for	  their	  mahi	  mahi	  fisheries,	  ultimately	  aimed	  at	  attaining	  MSC	  certification.	  	  	  Through	  an	  analysis	  of	  the	  governance	  structures	  our	  study	  examines	  the	  influence	  of	  various	  actors	  within	  the	  value	  chain.	  We	  thereby	  determine	  which	  actors	  hold	  the	  greatest	  leverage	  to	  affect	  changes	  regarding	  the	  decision-­‐making	  and	  enforcement	  of	  sustainability.	  	  Adoption	  of	  initiatives	  that	  engage	  in	  more	  sustainable	  seafood	  sourcing	  by	  retailers	  in	  the	  United	  States	  creates	  pressure	  downstream	  to	  implement	  sustainability	  standards.	  Large	  companies	  and	  supply	  chain	  segments	  that	  are	  highly	  integrated	  can	  exert	  more	  power	  through	  the	  products	  they	  buy	  and	  sell	  on	  downstream	  supply	  chain	  actors.	  The	  Peruvian	  and	  Ecuadorian	  mahi	  mahi	  fleets	  are	  largely	  comprised	  of	  informal	  networks	  of	  artisanal	  fishers	  with	  relatively	  low	  technological	  capabilities.	  This	  scenario	  poses	  challenges	  to	  the	  effective	  implementation	  of	  private	  standards	  and	  fishery	  regulations.	  	  By	  contrast,	  processing	  plants	  exert	  a	  high	  degree	  of	  control	  over	  the	  supply	  and	  production	  of	  fish,	  better	  positioning	  them	  to	  implement	  or	  enforce	  sustainability	  measures.	  	  	  Our	  study	  recommends	  improvements	  for	  the	  industry’s	  environmental	  and	  economic	  outcomes.	  	  We	  do	  so	  by	  evaluating	  the	  position	  of	  both	  Ecuador	  and	  Peru	  in	  the	  global	  market	  and	  their	  progress	  on	  pre-­‐existing	  sustainability	  programs.	  These	  include	  discussion	  on	  the	  importance	  of	  sustainable	  and	  innovative	  financing	  tools	  for	  market-­‐based	  initiatives	  as	  well	  as	  the	  need	  for	  increased	  transparency	  and	  coordination.	  Our	  recommendations,	  informed	  by	  a	  comprehensive	  understanding	  of	  the	  value	  chain,	  may	  prove	  useful	  to	  industry	  leaders	  and	  environmental	  organizations	  interested	  in	  improving	  sustainability	  practices.	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INTRODUCTION	  
I. The	  Global	  Seafood	  Industry	  and	  Trade	  	  Fish	  is	  the	  most	  traded	  food	  commodity	  on	  the	  global	  market	  (Smith	  et	  al.,	  2010),	  representing	  a	  US$111.8	  billion	  industry	  in	  2010	  (Pulvenis,	  2012).	  As	  international	  demand	  for	  seafood	  continues	  to	  grow	  commercial	  marine	  fisheries	  are	  declining	  around	  the	  world.	  Today,	  over	  75%	  of	  global	  stocks	  are	  either	  fully	  exploited	  or	  over-­‐exploited	  according	  to	  the	  United	  Nations	  Food	  and	  Agricultural	  Organization	  (FAO).	  	  These	  two	  trends	  are	  on	  a	  collision	  course,	  with	  serious	  implications	  for	  the	  health	  of	  the	  oceans,	  global	  food	  security,	  and	  the	  660-­‐820	  million	  livelihoods	  tied	  up	  in	  fisheries	  capture	  and	  production	  (FAO,	  2013).	  Beyond	  the	  environmental	  consequences	  of	  overfishing,	  the	  depletion	  of	  fisheries	  threatens	  a	  global	  food	  system	  in	  which	  seafood	  provides	  an	  average	  of	  nearly	  15%	  of	  the	  protein	  consumption	  for	  3	  billion	  people	  (Pulvenis,	  2012).	  	  Beginning	  in	  the	  1950’s	  world	  capture	  production	  was	  on	  a	  steady	  increase,	  peaking	  in	  1996,	  and	  subsequently	  stabilizing	  as	  some	  of	  the	  main	  fish	  stocks	  reached	  their	  maximum	  capacity	  (Pulvenis,	  2012).	  In	  the	  world’s	  global	  fisheries	  the	  main	  production	  countries	  and	  species	  composition	  fluctuates	  considerably.	  Despite	  these	  changes	  in	  combinations	  the	  global	  total	  has	  remained	  somewhat	  stable.	  The	  growing	  demand	  for	  seafood	  has	  been	  met	  by	  the	  fast	  development	  of	  aquaculture	  production,	  currently	  contributing	  40%	  of	  the	  global	  supply	  of	  seafood	  (Pulvenis,	  2012).	  The	  rapid	  increase	  of	  aquaculture	  raises	  concerns	  over	  consumer	  acceptance	  and	  environmental	  sustainability,	  particularly	  due	  to	  its	  dependency	  on	  wild	  caught	  marine	  captures	  for	  sourcing	  inputs	  for	  meals	  (Tacon	  &	  Metian,	  2008).	  	  The	  global	  trade	  of	  seafood	  continues	  to	  increase	  thanks	  to	  the	  supply	  from	  aquaculture,	  and	  the	  access	  to	  cheaper	  and	  faster	  ways	  to	  transport	  and	  conserve	  seafood	  (Asche	  et	  al.,	  2006).	  Close	  to	  40%	  of	  global	  seafood	  production	  is	  traded	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internationally	  (Wilkinson,	  2006).	  	  Overall	  the	  values	  for	  both	  exports	  and	  imports	  of	  seafood	  globally	  have	  risen	  continuously.	  The	  increasing	  scarcity	  of	  these	  products	  has	  driven	  prices	  up	  (Pulvenis,	  2012).	  The	  countries	  with	  the	  highest	  quantity	  of	  seafood	  exports	  are:	  China,	  Norway,	  Peru,	  Thailand,	  Chile,	  and	  the	  United	  States.	  China	  has	  grown	  the	  fastest,	  increasing	  its	  market	  share	  from	  3%	  in	  1995	  to	  nearly	  10%	  less	  than	  fifteen	  years	  later	  (Pulvenis,	  2012),	  indicative	  of	  the	  country’s	  rapid	  development	  fueled	  by	  significant	  investments	  in	  technology	  and	  infrastructure.	  	  Overall	  Asia	  rises	  in	  the	  world	  as	  the	  region	  with	  the	  highest	  net	  exporters	  of	  seafood	  at	  a	  global	  scale.	  The	  top	  seafood	  importing	  countries	  include	  China,	  Japan,	  the	  United	  States,	  Spain,	  and	  Nigeria	  (Smith	  et	  al.,	  2010).	  	  Over	  50%	  of	  traded	  seafood	  travels	  from	  developing	  to	  developed	  countries,	  generating	  more	  revenue	  that	  the	  combined	  earnings	  from	  all	  other	  food	  products	  including	  coffee,	  bananas,	  and	  rice	  (Smith	  et	  al.,	  2010).	  This	  trade	  trend	  is	  comparable	  to	  outsourcing	  in	  other	  industries	  that	  benefit	  from	  cheap	  labor,	  abundant	  resources	  and	  more	  lax	  regulations	  in	  developing	  countries	  (Wilkinson,	  2006).	  Many	  developing	  countries	  display	  limited	  fisheries	  management	  and	  poorly	  defined	  property	  rights	  combined	  with	  an	  overcapitalization	  of	  fishing	  effort	  (Eggert	  &	  Greaker,	  2009).	  These	  weak	  governance	  systems	  raise	  concerns	  about	  the	  sustainability	  of	  the	  resource,	  made	  worse	  by	  traditionally	  data	  deficient	  small-­‐scale	  fisheries,	  which	  are	  characterized	  by	  being	  capital-­‐poor	  and	  labor	  intensive.	  However,	  small-­‐scale	  fisheries	  in	  the	  developing	  world	  produce	  between	  20-­‐40%	  of	  global	  capture	  (Wilen,	  2013)	  and	  are	  an	  important	  source	  of	  food	  security	  and	  livelihoods	  for	  coastal	  communities	  (Salas	  et	  al.,	  2007).	  	  	  The	  general	  structure	  for	  global	  seafood	  supply	  chains	  is	  composed	  of:	  harvesting,	  processing,	  exporting,	  distribution,	  retail,	  and	  food	  service	  sectors.	  The	  organization	  and	  structure	  of	  these	  supply	  chains	  can	  vary	  significantly	  depending	  on	  the	  species,	  target	  market,	  and	  processing	  stages.	  Comparable	  to	  agro-­‐food	  industries,	  the	  primary	  producers	  or	  fishers	  receive	  the	  lowest	  share	  of	  
	   9	  
the	  retail	  value	  for	  their	  products	  (Asche	  et	  al.,	  2006).	  Furthermore,	  the	  demand-­‐driven	  structure	  of	  this	  seafood	  supply	  chain	  is	  driven	  primarily	  by	  the	  retail	  sector,	  which	  responds	  to	  consumer	  perceptions	  and	  demands	  (Gereffi	  &	  Lee,	  2009).	  	  	  
II. Sustainability	  Initiatives	  Seafood	  sustainability	  has	  emerged	  as	  an	  important	  issue	  in	  the	  US	  market.	  US	  environmental	  groups	  and	  consumers	  are	  now	  demanding	  products	  with	  assurances	  of	  increased	  sustainability	  and	  traceability	  for	  the	  fisheries	  where	  they	  are	  sourced.	  In	  response,	  eco-­‐label	  certification	  programs,	  such	  as	  the	  Marine	  Stewardship	  Council	  (MSC),	  have	  been	  developed	  to	  establish	  standards	  where	  government	  controls	  alone	  may	  be	  insufficient	  in	  meeting	  these	  criteria.	  The	  growing	  trend	  for	  sustainability	  has	  put	  pressure	  on	  industry	  leaders	  to	  make	  commitments	  for	  responsible	  sourcing.	  Wal-­‐Mart	  and	  Kroger,	  for	  example,	  have	  both	  vowed	  to	  source	  from	  MSC-­‐certified	  stocks	  for	  their	  products	  by	  2011	  and	  2015,	  respectively.	  The	  influence	  of	  these	  commitments	  moves	  down	  through	  the	  supply	  chain,	  often	  forcing	  producers	  to	  comply	  with	  these	  standards	  or	  risk	  being	  pushed	  out	  of	  the	  market.	  Fishery	  Improvements	  Projects	  (FIPs)	  have	  been	  developed	  to	  alleviate	  this	  burden	  somewhat	  from	  the	  producers	  by	  utilizing	  financing	  and	  programmatic	  support	  from	  other	  industry	  stakeholders	  and	  NGOs.	  	  	  
III. Mahi	  Mahi	  in	  the	  Eastern	  Tropical	  Pacific:	  A	  case	  study	  We	  selected	  the	  mahi	  mahi	  (Coryphaena	  hippurus)	  fisheries	  of	  Ecuador	  and	  Peru	  for	  this	  case	  study	  because	  of	  this	  species’	  unique	  biology,	  distribution,	  fishing	  methods,	  and	  prospects	  for	  sustainability.	  Mahi	  mahi	  is	  highly	  migratory,	  making	  shared	  management	  strategies	  an	  important	  component	  of	  its	  long-­‐term	  success.	  Peru	  and	  Ecuador	  currently	  constitute	  the	  highest	  production	  and	  largest	  volumes	  of	  import	  into	  the	  United	  States.	  However,	  the	  countries	  differ	  in	  their	  export	  of	  certain	  product	  forms,	  such	  as	  fresh	  versus	  frozen.	  This	  species	  is	  targeted	  in	  both	  countries	  by	  the	  artisanal	  fishing	  sector,	  which	  presents	  special	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challenges	  for	  sustainability.	  It	  can	  be	  difficult	  to	  organize	  fishers	  to	  adopt	  new	  management	  measures,	  such	  as	  switching	  to	  circular	  hooks	  to	  reduce	  bycatch	  or	  keeping	  logbook	  data	  of	  their	  catch,	  due	  to	  their	  lack	  of	  power	  in	  the	  market	  and	  resources	  to	  make	  changes.	  This	  is	  made	  worse	  by	  difficulties	  in	  disseminating	  information	  to	  fishers	  that	  do	  not	  belong	  to	  a	  consolidated	  group	  (Salas	  et	  al.,	  2007).	  Finally	  FIPs	  have	  been	  implemented	  in	  these	  countries	  for	  their	  mahi	  mahi	  stocks.	  These	  plans	  have	  shared	  objectives	  but	  are	  at	  different	  stages	  of	  implementation.	  Ecuador	  began	  its	  FIP	  in	  2009	  and	  has	  carried	  out	  an	  MSC	  pre-­‐assessment	  as	  well	  as	  approved	  a	  National	  Action	  Plan	  for	  the	  Conservation	  and	  Management	  of	  Dolphinfish	  in	  Ecuador	  (Dolphinfish	  NPOA)	  to	  address	  data	  collection	  and	  bycatch	  reduction	  in	  the	  fishery.	  Peru	  began	  its	  FIP	  in	  2012.	  It	  has	  since	  completed	  an	  MSC	  pre-­‐assessment	  and	  approved	  its	  National	  Action	  Plan	  in	  November	  2013.	  	  Since	  Ecuador	  is	  at	  a	  further	  developed	  stage	  of	  FIP	  implementation	  we	  have	  focused	  more	  of	  our	  research	  efforts	  on	  this	  country.	  	  
	  
IV. Research	  Framework	  and	  Objectives	  
	  The	  case	  study	  of	  mahi	  mahi	  from	  Ecuador	  and	  Peru	  showcases	  many	  of	  the	  opportunities	  and	  barriers	  for	  developing	  countries	  that	  participate	  in	  the	  global	  seafood	  trade.	  The	  benefits	  of	  trade,	  including	  economic	  growth	  and	  employment,	  are	  limited	  by	  factors	  such	  as	  trade	  barriers,	  access	  to	  technology	  and	  poor	  infrastructure	  (Yu	  et	  al.,	  2008).	  The	  participation	  in	  these	  global	  supply	  chains	  can	  also	  lead	  to	  improvements	  through	  engagement	  in	  certification	  schemes	  such	  as	  eco-­‐labels.	  	  	  	  There	  is	  limited	  understanding	  however,	  on	  how	  these	  sustainability	  initiatives,	  motivated	  from	  the	  consumer	  end,	  operate	  within	  the	  established	  structures	  of	  global	  seafood	  supply	  chains.	  	  Gaining	  greater	  insight	  into	  this	  question	  requires	  synthesizing	  complex	  information	  from	  different	  geographic	  scales	  and	  numerous	  interactions	  between	  sectors	  of	  the	  supply	  chain.	  	  The	  Global	  Value	  Chain	  Analysis	  Framework	  (GVC)	  as	  described	  by	  Gereffi	  and	  Fernandez-­‐Stark	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(2011)	  provides	  an	  understanding	  of	  the	  entire	  supply	  chain	  from	  production	  to	  consumption	  for	  an	  industry,	  while	  contextualizing	  the	  supply	  chain	  within	  its	  geographic	  and	  institutional	  setting.	  The	  GVC	  framework	  is	  unique	  in	  its	  ability	  to	  link	  seemingly	  disparate	  aspects	  of	  the	  industry	  from	  fisheries	  management	  and	  science	  to	  the	  trade	  and	  economics	  of	  seafood.	  This	  fills	  an	  important	  gap	  in	  current	  research,	  as	  there	  is	  limited	  literature	  addressing	  seafood	  from	  a	  global	  value	  chain	  perspective	  (Yu	  et	  al.,	  2008).	  	  A	  GVC	  analysis	  is	  composed	  of	  five	  distinct	  steps.	  The	  first	  step	  describes	  the	  geographic	  context	  of	  the	  industry.	  	  The	  second	  step	  focuses	  on	  the	  input-­‐output	  structure	  of	  the	  value	  chain,	  following	  the	  product	  flow	  from	  source	  to	  end	  consumer.	  The	  third	  step	  determines	  the	  governance	  structures	  and	  the	  “lead	  firms”	  or	  leverage	  points	  of	  the	  value	  chain.	  These	  points	  are	  important	  for	  influencing	  changes	  in	  policy	  and	  industry	  practice.	  The	  fourth	  portion	  looks	  at	  the	  national	  and	  international	  institutions	  that	  shape	  the	  value	  chain.	  This	  illustrates	  how	  the	  participating	  organizations,	  governments,	  trade	  associations,	  and	  regulatory	  bodies	  create	  standards	  and	  norms	  that	  dictate	  how	  the	  industry	  is	  operated	  (Gereffi	  et	  al.,	  2005).	  The	  fifth	  and	  final	  section	  considers	  the	  prospects	  for	  economic,	  social,	  and	  environmental	  improvements	  by	  identifying	  value	  adding	  activities	  and	  trends	  in	  the	  industry.	  Trends	  leading	  to	  improved	  environmental,	  efficiency,	  or	  development	  outcomes	  are	  described	  as	  “upgrading”	  in	  the	  GVC	  literature.	  	  	  For	  this	  research	  project	  we	  followed	  the	  five	  steps	  outlined	  by	  the	  GVC	  analysis	  to	  explore	  the	  mahi	  mahi	  supply	  chain.	  Our	  research	  has	  a	  deeper	  focus	  on	  the	  supplier	  side	  of	  the	  Ecuadorian	  mahi	  mahi	  supply	  chain,	  with	  US	  buyer	  side	  described	  in	  broader	  terms.	  The	  Peruvian	  supply	  chain	  is	  also	  provided	  to	  contextualize	  and	  compare	  our	  findings	  against	  Ecuador’s	  within	  the	  region.	  We	  apply	  the	  governance	  typology	  of	  global	  value	  chains	  developed	  by	  Gereffi	  et	  al.	  (2005)	  to	  evaluate	  each	  seller-­‐buyer	  relationship	  from	  the	  Ecuadorian	  mahi	  mahi	  value	  chain.	  By	  understanding	  the	  governance	  structures	  we	  can	  see	  the	  influence	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of	  different	  actors	  on	  activities	  throughout	  the	  value	  chain	  (Yu	  et	  al.,	  2008).	  These	  governance	  patterns	  also	  provide	  an	  important	  perspective	  for	  the	  creation	  and	  application	  of	  sustainability	  initiatives	  at	  multiple	  levels	  of	  the	  value	  chain.	  
	  Objectives	  for	  this	  project	  include:	  1. Provide	  an	  understanding	  of	  the	  structure	  of	  global	  seafood	  supply	  chains	  	  2. Provide	  insights	  on	  how	  market-­‐driven	  sustainability	  initiatives	  operate	  within	  the	  supply	  chain	  structure	  3. Identify	  high-­‐leverage	  actors	  who	  can	  motivate	  and	  enact	  sustainability	  measures	  in	  the	  industry	  4. Draft	  recommendations	  for	  the	  industry	  based	  on	  our	  findings	  
	  	  
DATA	  COLLECTION	  In	  the	  early	  stages	  of	  the	  project	  we	  carried	  out	  a	  literary	  review	  of	  gray	  literature,	  white	  papers,	  peer	  reviewed	  publications,	  newspaper	  articles,	  legislation	  acts,	  seafood	  specialty	  websites	  and	  other	  online	  resources.	  We	  used	  both	  quantitative	  and	  qualitative	  data	  from	  trade	  and	  production	  databases	  and	  from	  in-­‐person	  and	  phone	  interviews.	  Quantitative	  data	  were	  obtained	  from	  fishery	  production	  and	  seafood	  trade	  databases	  from	  a	  diversity	  of	  organizations,	  including	  the	  United	  Nations	  Food	  and	  Agriculture	  Organization	  (FAO),	  National	  Oceanic	  and	  Atmospheric	  Administration	  (NOAA),	  and	  government	  agencies	  in	  Ecuador	  and	  Peru.	  Published	  data	  on	  fisheries	  and	  their	  trade	  is	  limited	  at	  best,	  making	  it	  necessary	  to	  obtain	  information	  directly	  from	  stakeholders	  in	  order	  to	  gain	  a	  better	  understanding	  of	  the	  structure	  of	  the	  supply	  chain.	  	  	  Interview	  guides	  were	  constructed	  for	  each	  of	  the	  different	  stages	  of	  the	  supply	  chain,	  including:	  producers,	  buyers,	  processors,	  exporters,	  importers,	  distributors	  and	  retailers.	  These	  were	  used	  in	  semi-­‐structured	  interviews	  to	  gather	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information	  about	  product	  flows,	  prices,	  inefficiencies,	  trade	  patterns,	  important	  economic	  actors,	  sustainability	  initiatives	  and	  traceability.	  	  	  Subjects	  for	  interviews	  were	  identified	  using	  a	  snowball	  sampling	  method,	  where	  initial	  contacts	  referred	  us	  to	  other	  subjects.	  At	  the	  Boston	  Seafood	  Expo	  interviewees	  were	  selected	  based	  on	  whether	  they	  dealt	  in	  mahi	  mahi	  and	  were	  available	  for	  interview.	  The	  exclusion	  of	  unavailable	  participants	  at	  the	  Expo	  from	  our	  study	  could	  have	  resulted	  in	  nonresponse	  bias.	  	  	  During	  the	  preliminary	  research	  stage	  participants	  were	  asked	  if	  they	  minded	  being	  recorded,	  most	  participants	  declined	  due	  to	  the	  sensitive	  nature	  of	  the	  conversation.	  Following	  this,	  interviews	  were	  only	  recorded	  in	  notes	  and	  then	  coded	  for	  common	  themes.	  Appendix	  A	  shows	  a	  table	  that	  summarizes	  the	  interviews	  that	  were	  selected	  and	  coded	  for	  reference	  in	  this	  study.	  	  	  Preliminary	  research	  was	  carried	  out	  in	  Ecuador	  between	  June	  15	  to	  August	  15,	  2013	  in	  the	  industrial	  port	  of	  Manta	  and	  in	  the	  artisanal	  port	  of	  San	  Mateo.	  During	  these	  months	  twenty	  preliminary	  in-­‐person	  interviews	  were	  completed	  from	  mahi	  mahi	  fishers,	  buyers,	  processing	  plant	  managers	  and	  representatives	  from	  fisheries	  management	  offices	  and	  nonprofit	  organizations	  in	  Ecuador.	  From	  September	  2013	  to	  February	  2014	  in	  the	  United	  States	  five	  phone	  interviews	  were	  conducted	  with	  seafood	  importers	  from	  Miami	  and	  with	  one	  representative	  from	  a	  national	  grocery	  retail	  company.	  We	  attended	  the	  Seafood	  Expo	  North	  America	  in	  Boston	  from	  March	  16th	  to	  18th,	  2014,	  where	  we	  carried	  out	  in	  person	  interviews	  with	  processing	  plants,	  importers,	  and	  NGOs	  from	  the	  US,	  Ecuador,	  and	  Peru.	  Interview	  guides	  and	  consent	  forms	  are	  shown	  in	  Appendix	  B	  and	  C.	  	  	  	  
	   14	  
SEAFOOD	  SUSTAINABILITY	  INITIATIVES	  The	  United	  States	  is	  the	  second	  largest	  importer	  of	  seafood	  in	  the	  world,	  behind	  Japan,	  importing	  80%	  of	  the	  seafood	  it	  consumes.	  US	  consumers	  spent	  $69.5	  billion	  on	  fish	  and	  shellfish	  in	  2006	  (Seafood	  Choices	  Alliance,	  2008).	  They	  purchased	  these	  products	  in	  roughly	  equally	  quantities	  between	  retail	  and	  foodservice	  vendors.	  The	  retail	  sector	  includes:	  supermarkets,	  grocery	  stores,	  and	  specialty	  seafood	  markets.	  Seafood	  foodservice	  vendors,	  according	  to	  the	  National	  Marine	  Fisheries	  Service	  include:	  restaurants,	  fastfood,	  and	  institutional	  foodservice	  such	  as	  hospitals	  and	  airlines	  (Seafood	  Choices	  Alliance,	  2008).	  	  	  Among	  US	  consumers	  there	  has	  been	  a	  growing	  concern	  over	  food	  sustainability,	  which	  has	  extended	  to	  seafood	  as	  well	  (Seafood	  Choices	  Alliance,	  2008).	  Most	  people	  are	  concerned	  with	  overfishing	  as	  the	  greatest	  threat	  to	  seafood	  sustainability	  (Seafood	  Choices	  Alliance,	  2008).	  Given	  that	  80%	  of	  fish	  sold	  in	  the	  US	  market	  are	  imported,	  this	  can	  be	  a	  difficult	  concern	  to	  address.	  Fish	  are	  sourced	  from	  all	  the	  world’s	  oceans	  from	  nations	  that	  have	  highly	  variable	  fishing	  practices,	  regulations,	  reporting	  and	  enforcement	  (Figure	  1).	  Data	  to	  track	  the	  origin	  of	  a	  fish	  and	  especially	  information	  on	  how	  it	  was	  caught	  and	  handled	  is	  often	  unavailable.	  In	  order	  to	  meet	  the	  demand	  for	  information	  from	  consumers	  and	  the	  industry	  a	  number	  of	  private	  initiatives	  for	  product	  verification	  and	  certification	  have	  entered	  the	  market.	  
	  Figure	  1:	  US	  imports	  of	  seafood	  products	  by	  geographic	  region.	  Source:	  Seafood	  Choices	  Alliance	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I. Marine	  Stewardship	  Council	  	  	  Most	  prominent	  among	  the	  eco-­‐labels	  for	  sustainable	  wild-­‐caught	  seafood	  is	  the	  Marine	  Stewardship	  Council	  (MSC).	  This	  independent	  organization	  began	  in	  1999	  after	  growing	  out	  of	  a	  partnership	  between	  the	  World	  Wildlife	  Fund	  (WWF)	  and	  Unilever.	  The	  MSC	  has	  created	  a	  set	  of	  criteria,	  meant	  to	  set	  standards	  for	  sustainable	  fishing	  and	  traceability.	  A	  fishery	  must	  meet	  these	  requirements	  to	  obtain	  certification	  and	  carry	  the	  MSC	  label	  on	  their	  products.	  There	  is	  also	  a	  Traceable	  Chain	  of	  Custody	  requirement,	  which	  improves	  traceability	  systems	  in	  order	  to	  verify	  that	  the	  product	  purchased	  by	  the	  end	  consumer	  is	  sourced	  from	  the	  certified	  fishery	  (Guiterrez	  et	  al.,	  2012).	  	  	  The	  label’s	  influence	  on	  the	  market	  has	  been	  significant	  enough	  to	  illicit	  commitments	  from	  a	  number	  of	  large	  US	  retailers,	  including	  Wal-­‐Mart	  and	  Kroger,	  who	  have	  pledged	  to	  source	  only	  products	  that	  are	  MSC	  certified,	  MSC	  full	  assessment,	  or	  engaged	  in	  a	  WWF-­‐FIP	  engagement	  by	  2011	  and	  2015	  respectively	  (Vallejo	  et	  al.,	  2009)	  (“Kroger	  Seafood	  Sustainability	  Policy”,	  2013).	  	  Meeting	  these	  conditions	  however,	  is	  often	  difficult	  for	  fisheries	  within	  developing	  nations	  for	  precisely	  the	  reasons	  why	  the	  label	  was	  initially	  created.	  Fisheries	  in	  these	  nations	  tend	  to	  be	  hard	  to	  organize,	  especially	  when	  the	  fleet	  is	  predominantly	  comprised	  of	  small	  artisanal	  vessels	  (Wilen,	  2013),	  making	  data	  collection	  and	  tracking	  challenging.	  Furthermore,	  governments	  in	  developing	  nations	  do	  not	  always	  possess	  the	  resources	  to	  regulate	  and	  manage	  their	  fisheries,	  which	  means	  they	  would	  also	  have	  trouble	  fulfilling	  the	  requirements	  set	  out	  by	  the	  certification	  (Ponte,	  2008).	  Lastly,	  MSC	  certification	  is	  expensive.	  It	  can	  cost	  thousands	  of	  dollars	  or	  more.	  In	  Vietnam,	  a	  fishery	  paid	  $85,000	  to	  obtain	  certification	  (Vallejo	  et	  al.,	  2009).	  This	  investment	  may	  be	  out	  of	  reach	  for	  many	  fisheries	  without	  outside	  sources	  of	  financing.	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II. Fishery	  Improvement	  Projects	  To	  bridge	  the	  large	  gap	  between	  demand	  for	  sustainable	  products	  and	  capability	  of	  suppliers	  to	  meet	  the	  requirements	  of	  certification,	  a	  number	  of	  NGOs	  and	  private	  industry	  actors	  have	  initiated	  Fishery	  Improvement	  Projects	  (FIPs)	  across	  the	  world.	  FIPs	  are	  diverse	  in	  scope,	  participation,	  financing,	  and	  whether	  or	  not	  they	  will	  end	  in	  MSC	  certification,	  yet	  all	  FIPs	  are	  meant	  to	  improve	  the	  sustainability	  of	  the	  fishery.	  NGOs	  such	  as	  WWF	  and	  the	  Sustainable	  Fisheries	  Partnership	  (SFP)	  have	  been	  most	  involved	  in	  building	  these	  initiatives.	  	  
	  
III. Mahi	  mahi	  FIPs	  in	  Ecuador	  and	  Peru	  In	  Peru	  and	  Ecuador,	  FIPs	  have	  been	  implemented	  for	  the	  mahi	  mahi	  fishery	  with	  the	  long-­‐term	  goal	  of	  obtaining	  MSC	  certification	  spurred	  on	  by	  several	  international	  organizations	  and	  government	  participation.	  In	  2007,	  WWF	  formed	  a	  partnership	  with	  the	  SFP,	  MSC,	  Ecuador’s	  Undersecretary	  for	  Fishery	  Resources	  (SRP),	  the	  Association	  of	  Whitefish	  Exporters,	  and	  the	  National	  Federation	  of	  Fishing	  Cooperatives	  of	  Ecuador.	  Together	  they	  organized	  a	  bi-­‐national	  workshop	  with	  Peru.	  Participants	  in	  the	  workshop	  concluded	  that	  the	  principal	  inefficiencies	  were	  in	  three	  key	  areas:	  stock	  assessment,	  bycatch	  reduction,	  and	  fisheries	  management	  systems.	  This	  workshop	  helped	  to	  provide	  the	  momentum	  for	  many	  of	  the	  initiatives	  that	  followed	  	  (Martinez	  &	  Guerrero,	  2013).	  	  Ecuador,	  aided	  by	  WWF,	  initiated	  their	  involvement	  in	  the	  FIP	  by	  first	  addressing	  the	  high	  levels	  of	  bycatch	  from	  longlines	  and	  the	  lack	  of	  a	  comprehensive	  scientific	  stock	  assessment.	  The	  project	  initially	  included	  Peru,	  however,	  due	  to	  complications	  on	  the	  ground,	  the	  project	  in	  Peru	  was	  temporarily	  suspended,	  but	  began	  again	  in	  2012	  (Peru	  mahi	  mahi	  FIP,	  2013).	  	  In	  2004	  Ecuador	  initiated	  a	  Sea	  Turtle	  Bycatch	  Program	  to	  reduce	  sea	  turtle	  mortality.	  The	  main	  activities	  of	  the	  program	  included	  the	  voluntary	  testing	  of	  circle	  hooks,	  training	  in	  on-­‐board	  handling	  technics	  to	  release	  hooked	  sea	  turtles,	  and	  modifications	  in	  fishing	  lines	  with	  buoys	  to	  decrease	  sea	  turtle	  entanglement.	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The	  program	  was	  funded	  and	  organized	  by	  the	  WWF	  and	  Ecuadorian	  government	  (Andraka	  et	  al.,	  2013).	  	  	  	  In	  2009	  a	  consulting	  firm	  carried	  out	  a	  pre-­‐assessment	  of	  the	  Ecuadorian	  mahi	  mahi	  fishery	  using	  the	  MSC	  Risk-­‐Based	  Framework.	  The	  results	  indicated	  that	  the	  fishery	  would	  fail	  to	  obtain	  an	  MSC	  certification	  under	  a	  full	  assessment	  due	  to	  lack	  of	  landing	  and	  bycatch	  data,	  and	  an	  international	  cooperative	  management	  system	  for	  this	  highly	  migratory	  species.	  In	  response,	  SRP	  and	  WWF,	  initiated	  several	  actions	  to	  improve	  the	  fishery.	  These	  actions	  include:	  on-­‐board	  observers	  in	  the	  fleet,	  testing	  bycatch	  reduction	  gear	  modifications,	  improving	  data	  collection	  for	  landing,	  and	  the	  publication	  of	  a	  National	  Action	  Plan	  for	  Dolphinfish	  (Plan	  de	  Accion	  para	  la	  Conservacion	  y	  el	  Manejo	  del	  Recurso	  Dorado	  
en	  Ecuador-­‐	  PAN	  Dorado)	  (Ecuador	  mahi	  mahi	  FIP,	  2014).	  The	  PAN	  Dorado	  serves	  to	  guide	  efforts	  towards	  the	  establishment	  of	  standards	  to	  improve	  management,	  the	  creation	  of	  control	  systems,	  outreach	  to	  fishing	  communities,	  generation	  of	  scientific	  information,	  and	  development	  of	  strategies	  for	  bycatch	  reduction.	  The	  long-­‐term	  goal	  is	  to	  prepare	  and	  issue	  an	  Executive	  Decree	  that	  will	  transform	  the	  PAN	  Dorado	  into	  a	  State	  Policy.	  	  	  The	  principle	  participants	  in	  Peru’s	  FIP	  are	  WWF	  and	  the	  Peruvian	  Institute	  of	  the	  Sea	  (IMARPE)	  but	  also	  includes:	  the	  Ministry	  of	  Production,	  the	  Integration	  and	  Unification	  of	  Peruvian	  Artisanal	  Fishers	  Federation,	  Peruvian	  Exporters	  Association,	  and	  the	  Artisanal	  Vessel	  Owners	  Association	  for	  Direct	  Human	  Consumption	  Paita. In	  December	  of	  2012	  Peru	  completed	  an	  MSC	  pre-­‐assessment	  for	  its	  mahi	  mahi	  fishery.	  After	  a	  year	  of	  review,	  a	  National	  Action	  Plan	  was	  approved	  in	  November	  of	  2013.	  Like	  Ecuador,	  Peru	  will	  need	  to	  achieve	  all	  the	  same	  markers	  of	  international	  cooperative	  management,	  bycatch	  reduction,	  data	  collections,	  etc.,	  before	  they	  will	  be	  eligible	  for	  MSC	  full	  assessment.	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To	  address	  Chain	  of	  Custody	  requirements	  for	  MSC	  certification,	  WWF	  Ecuador	  is	  currently	  making	  plans	  to	  complete	  a	  traceability	  audit	  for	  the	  mahi	  mahi	  supply	  chain.	  	  Large	  retailers	  that	  buy	  mahi	  mahi	  from	  Ecuador	  and	  Peru,	  such	  as	  Kroger	  and	  Walmart	  have	  made	  public	  commitments	  to	  gradually	  increase	  their	  sourcing	  from	  fisheries	  that	  are	  certified	  by	  the	  MSC	  or	  an	  equivalent	  institution,	  or	  that	  are	  engaged	  in	  an	  FIP.	  	  
	  
THE	  MAHI	  MAHI	  INDUSTRY	  
I. Global	  Mahi	  Mahi	  Fisheries	  Mahi	  mahi	  (Coryphaena	  hippurus)	  is	  a	  highly	  migratory	  pelagic	  fish	  species	  distributed	  in	  the	  circumtropical	  and	  subtropical	  oceans.	  Due	  to	  their	  rapid	  growth	  and	  early	  maturation	  they	  are	  able	  to	  sustain	  high	  fishing	  mortality	  rates	  (Whoriskey	  et	  al.,	  2011).	  	  In	  the	  last	  three	  decades	  captures	  of	  mahi	  mahi	  have	  steadily	  increased.	  Some	  regions	  in	  the	  world	  have	  peaked	  and	  started	  to	  decrease	  their	  production,	  while	  other	  areas,	  including	  the	  Western	  and	  Eastern	  Tropical	  Pacific,	  have	  shown	  continuous	  increase	  (FAO,	  2013).	  The	  Western	  and	  Eastern	  Tropical	  Pacific	  are	  home	  to	  some	  of	  the	  most	  productive	  mahi	  mahi	  stocks	  in	  the	  world.	  The	  fishing	  industry	  in	  these	  regions	  has	  grown	  in	  fleet	  size	  as	  well	  as	  in	  technological	  advances,	  which	  have	  allowed	  boats	  to	  harvest	  fish	  farther	  from	  the	  coasts	  (Estrella	  &	  Swartzmanb,	  2010).	  Currently	  there	  is	  no	  regional	  or	  global	  management	  plan	  or	  stock	  assessment	  of	  the	  mahi	  mahi	  fishery.	  Mahi	  mahi	  is	  managed	  under	  the	  Pacific	  Fishery	  Management	  Council	  for	  Highly	  Migratory	  Species	  (HMS)	  as	  described	  in	  Article	  64	  of	  the	  United	  Nations	  Convention	  on	  the	  Law	  of	  the	  Sea,	  of	  which	  Ecuador	  is	  a	  signatory,	  but	  not	  Peru.	  The	  HMS	  Fishery	  Management	  Plan	  authorizes	  the	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Council	  to	  manage	  mahi	  mahi,	  however,	  no	  management	  measures	  have	  taken	  place	  up	  to	  the	  present	  time	  (Pacific	  Fishery	  Management	  Council,	  2013).	  Unlike	  other	  highly	  migratory	  species	  there	  is	  no	  international	  Regional	  Fishery	  Management	  Organization	  (RFMO)	  that	  directly	  manages	  mahi	  mahi,	  although	  it	  is	  managed	  as	  bycatch	  through	  the	  Inter-­‐American	  Tropical	  Tuna	  Commission	  (IATTC)	  (Marsh	  &	  Mazurek,	  2007)	  and	  in	  the	  Western	  and	  Central	  Pacific	  Fishery	  Commission	  (WCPFC)	  mahi	  mahi	  is	  indirectly	  regulated	  as	  a	  non-­‐target	  fish	  species.	  The	  WCPFC	  resolves	  that	  vessels	  should	  avoid	  the	  capture	  and	  release	  of	  non-­‐target	  fish	  species,	  such	  as	  mahi	  mahi,	  if	  they	  are	  not	  to	  be	  retained.	  	  Mahi	  mahi	  represents	  a	  significant	  economic	  income,	  especially	  in	  the	  small-­‐scale	  sector	  of	  several	  developing	  countries,	  particularly	  in	  Latin	  America	  and	  East	  Asia.	  Small-­‐scale	  fisheries	  in	  the	  developing	  world	  produce	  between	  20-­‐40%	  of	  global	  capture	  (Wilen,	  2013).	  Ecuador	  emerged	  as	  an	  important	  global	  producer	  in	  the	  late	  1980s,	  capturing	  close	  to	  30%	  of	  the	  global	  landings	  by	  1989	  and	  decreasing	  to	  only	  10%	  by	  1997.	  Peru	  started	  participating	  in	  the	  mahi	  mahi	  fishery	  in	  the	  early	  1990s	  and	  by	  2010	  emerged	  as	  the	  leading	  global	  producer	  accounting	  for	  over	  60%	  of	  the	  total	  capture	  (Appendix	  D).	  Other	  important	  producers,	  accounting	  for	  the	  remaining	  35%	  of	  global	  production,	  are	  Taiwan,	  Brazil,	  Indonesia,	  Ecuador	  and	  Costa	  Rica	  (Table	  1).	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Table	  1.	  Global	  mahi	  mahi	  production	  from	  the	  main	  producer	  countries	  from	  1980	  to	  2010.	  Source:	  FAO	  
	  
Quantity	  (metric	  tons)	  
	  
1980	   1990	   2000	   2010	  Peru	   0	   360	   11,000	   53,000	  Taiwan	  	   5,000	   6,500	   5,600	   9,000	  Brazil	   550	   1,700	   4,400	   8,000	  Indonesia	   0	   0	   0	   7,000	  Ecuador	   0	   11,000	   5,000	   6,700	  Costa	  Rica	   0	   0	   8,400	   4,000	  Pakistan	   0	   1,300	   2,000	   2,000	  Mexico	   30	   60	   510	   1,000	  USA	   80	   770	   540	   1,000	  Venezuela	   0	   50	   140	   900	  Japan	   10,000	   20,000	   9,000	   0	  
World	  
total	  
16,00
0	  
42,000	   47,000	   87,000	  
	  
	  
II. Mahi	  Mahi	  Sourcing	  in	  the	  United	  States	  	  The	  United	  States	  is	  one	  of	  the	  largest	  consumers	  and	  importers	  of	  mahi	  mahi.	  	  Over	  90%	  of	  mahi	  mahi	  consumed	  in	  the	  US	  is	  imported	  (Marsh	  &	  Mazurek,	  2007).	  In	  2012,	  it	  imported	  approximately	  18.5	  million	  kilos	  of	  frozen	  mahi	  mahi	  and	  6.6	  million	  kilos	  of	  fresh	  mahi	  mahi	  adding	  to	  a	  value	  of	  232	  million	  US	  dollars	  (NOAA,	  2013)	  (Appendix	  E).	  	  	  The	  lead	  exporting	  countries	  to	  the	  US	  market	  vary	  depending	  on	  the	  product	  presentation	  and	  on	  the	  seasonal	  availability	  from	  different	  fishing	  grounds.	  Ecuador	  and	  Peru	  are	  the	  net	  principal	  suppliers	  of	  mahi	  mahi	  to	  the	  United	  States.	  Mahi	  mahi	  is	  most	  abundant	  in	  Ecuador	  and	  Peru	  from	  September	  to	  March,	  when	  there	  is	  a	  displacement	  of	  tropical	  water	  and	  Equatorial	  water	  towards	  the	  south	  (Icochea,	  2007	  in	  Trumble	  et	  al.,	  2010).	  From	  March	  to	  August,	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US	  buyers	  typically	  source	  from	  Taiwan	  and	  Indonesia	  (NOAA	  Trade	  Statistics,	  2014).	  	  Over	  the	  last	  15	  years	  there	  has	  been	  an	  increase	  in	  mahi	  sourced	  from	  several	  Central	  American	  countries,	  including	  El	  Salvador,	  Guatemala,	  Nicaragua	  and	  Costa	  Rica	  (NOAA	  Trade	  Statistics,	  2014).	  The	  price	  for	  mahi	  mahi	  imported	  into	  the	  United	  States	  varies	  across	  suppliers	  and	  time	  of	  year.	  The	  main	  factors	  affecting	  price	  are	  quality	  and	  seasonal	  availability.	  Shorter	  transportation	  distances	  from	  Central	  America	  to	  the	  United	  States	  results	  in	  cheaper	  prices	  and	  a	  higher	  quality	  fresh	  product	  compared	  to	  the	  product	  coming	  out	  of	  Ecuador	  and	  Peru	  (Importer	  2,	  personal	  communication,	  November	  27,	  2013).	  	  	  	  
III. Product	  Forms:	  Fresh	  and	  Frozen	  	  The	  two	  main	  product	  forms	  for	  mahi	  mahi	  are	  fresh	  and	  frozen.	  Fresh	  mahi	  mahi	  is	  sold	  headed	  and	  gutted	  (H&G)	  in	  order	  to	  extend	  its	  shelf	  life.	  Frozen	  mahi	  mahi	  is	  usually	  sold	  in	  the	  form	  of	  fillets,	  loins	  or	  portions.	  Fresh	  mahi	  mahi	  has	  a	  higher	  profit	  margin	  than	  frozen	  mahi	  mahi,	  but	  it	  requires	  a	  higher	  level	  of	  infrastructure	  for	  its	  transportation.	  Frozen	  mahi	  mahi	  requires	  significantly	  more	  processing	  and	  commands	  a	  higher	  market	  price.	  Peru	  is	  the	  leading	  exporter	  for	  frozen	  mahi	  mahi,	  capturing	  over	  38%	  of	  the	  market	  share	  in	  2012,	  followed	  closely	  by	  Ecuador	  with	  27%	  (Table	  2).	  In	  the	  US	  fresh	  market,	  Ecuador	  accounts	  for	  over	  40%	  of	  the	  market	  share,	  followed	  by	  Guatemala	  at	  20%	  (Table	  3).	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Table	  2.	  List	  of	  six	  main	  importers	  of	  frozen	  mahi	  mahi	  to	  the	  United	  States	  in	  2012	  
	  
Frozen	  
Country	  
Quantity	  	  
(kilos)	  
Value	  	  
(million	  USD)	  
Market	  Share	  	  
(%)	  Peru	   7,095,680	   71.7	   38.30%	  Ecuador	   5,004,731	   55.5	   27.02%	  China	  -­‐	  Taipei	   3,248,757	   36.4	   17.54%	  Viet	  Nam	   790,138	   6.8	   4.27%	  Panama	   472,787	   4.9	   2.55%	  Costa	  Rica	   465,923	   5.7	   2.52%	  Indonesia	   342,687	   3.3	   1.85%	  
Subtotal	   18,525,529	   192.6	   94.04%	  Source:	  NOAA	  	  
	  
	  
Table	  3.	  List	  of	  six	  main	  importers	  of	  fresh	  mahi	  mahi	  to	  the	  United	  States	  in	  2012	  
	  
Fresh	  
Country	  
Quantity	  	  
(kilos)	  
Value	  
(million	  USD)	  
Market	  Share	  	  
(%)	  Ecuador	   2,785,453	   18.4	   42.1%	  Guatemala	   1,373,069	   7	   20.7%	  Costa	  Rica	   777,701	   5	   11.7%	  Panama	   653,263	   4.4	   9.9%	  Mexico	   420,729	   1	   6.4%	  El	  Salvador	   251,089	   1.5	   3.8%	  Nicaragua	   196,576	   1.2	   3.0%	  
Subtotal	   6,623,619	   39.5	   97.5%	  Source:	  NOAA	  	  
IV. Food	  Safety	  	  Mahi	  mahi	  that	  has	  not	  been	  handled	  properly,	  either	  by	  unsanitary	  conditions	  or	  poor	  control	  of	  the	  cold	  chain,	  can	  lead	  to	  the	  formation	  of	  histamines,	  a	  toxin	  responsible	  for	  scromboid	  poisoning	  (Lehane	  &	  Olley,	  2000).	  Once	  a	  product	  is	  flash	  frozen,	  so	  long	  as	  the	  freeze	  is	  maintained,	  there	  is	  not	  an	  increased	  risk	  of	  histamine	  toxicity.	  However,	  if	  histamines	  accumulate	  to	  toxic	  levels	  before	  being	  
	   23	  
frozen	  there	  is	  nothing	  that	  can	  be	  done	  to	  make	  the	  product	  safe	  for	  consumption	  (Hungerford,	  2010).	  The	  time	  between	  capture	  and	  freezing	  then	  is	  critical	  to	  product	  safety	  and	  quality.	  	  	  	  In	  2010	  the	  FDA	  rejected	  500	  tons	  of	  frozen	  mahi	  fillets	  from	  Peru	  due	  to	  unsafe	  histamines	  levels	  (Fishchoice,	  2013).	  Fear	  that	  some	  of	  the	  rejected	  product	  will	  re-­‐enter	  the	  country	  has	  made	  some	  importers	  wary	  of	  buying	  mahi	  from	  Peru	  and	  has	  created	  longer	  lasting	  mistrust	  of	  this	  supply	  (Importer	  3,	  personal	  communication,	  November	  27,	  2013).	  	  	  	  
FISHERIES	  IN	  ECUADOR	  AND	  PERU	  Ecuador	  and	  Peru	  are	  located	  in	  the	  Eastern	  Tropical	  Pacific,	  one	  of	  the	  most	  productive	  fishing	  areas	  on	  Earth	  due	  to	  the	  nutrient-­‐rich	  Humbolt	  upwelling	  zone	  caused	  by	  southerly	  trade	  winds	  off	  the	  coasts	  of	  Chile	  and	  Peru	  (Loubere,	  2001).	  The	  region	  is	  home	  to	  numerous	  commercially	  important	  species	  including	  tuna,	  sharks,	  marlin,	  Peruvian	  anchoveta,	  various	  species	  of	  mollusks	  and	  other	  benthic	  and	  pelagic	  species.	  
	  
Figure	  2.	  Map	  of	  Ecuador’s	  and	  Peru’s	  maritime	  claims.	  Source	  Wikimedia	  Commons	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Ecuador’s	  Fisheries	  	  In	  2012	  Ecuador’s	  seafood	  exports	  were	  2.9	  billion	  USD,	  representing	  12%	  of	  the	  total	  trade	  for	  the	  country,	  second	  only	  to	  oil.	  Tuna	  is	  Ecuador’s	  main	  industrial	  capture	  fishery,	  accounting	  for	  50%	  of	  the	  country’s	  total	  marine	  catch	  (FAO,	  2011)	  and	  41%	  of	  all	  tuna	  caught	  in	  the	  Eastern	  Pacific	  (FAO,	  2013)	  (Figure	  2)	  	  The	  major	  export	  market	  for	  Ecuadorian	  canned	  tuna	  is	  the	  European	  Union	  (Prieto,	  2010).	  	  The	  second	  most	  important	  fishery	  is	  pelagic	  species,	  mainly	  Pacific	  sardine	  (Sardinops	  sagax),	  Chub	  mackerel	  (Scomber	  japonicas),	  herring	  (Opisthonema	  sp.)	  and	  Pacific	  anchoveta	  	  (Cetengraulis	  mysticetus).	  The	  majority	  of	  the	  catch	  is	  canned	  for	  the	  export	  market	  and	  the	  remaining	  is	  destined	  for	  fishmeal	  production	  for	  the	  domestic	  aquaculture	  industry	  (FAO,	  2011).	  	  	  The	  third	  fishing	  industry	  is	  the	  artisanal	  fishing	  sector	  comprised	  of	  approximately	  15,500	  fishing	  vessels	  and	  employing	  over	  58,000	  people	  (FAO,	  2011),	  making	  it	  the	  largest	  artisanal	  fleet	  in	  the	  Southeast	  Pacific	  (Project	  GloBAL).	  It	  is	  estimated	  that	  catches	  from	  the	  artisanal	  sector	  represent	  8%	  to	  19%	  of	  the	  country’s	  marine	  captures.	  Many	  small-­‐scale	  fishers	  change	  their	  fishing	  gear	  during	  different	  seasons	  to	  target	  a	  broad	  range	  of	  pelagic	  and	  demersal	  species.	  Mahi	  mahi	  is	  one	  of	  the	  most	  important	  target	  species	  for	  this	  sector	  (Figure	  3)	  (FAO,	  2011).	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Figure	  3:	  Ecuador	  commonly	  captured	  species	  by	  group,	  shown	  against	  mahi	  mahi	  on	  right	  axis.	  Source:	  FAO	  FishStat	  	  	  	  In	  Ecuador	  close	  to	  60%	  of	  total	  seafood	  production	  comes	  from	  aquaculture.	  The	  shrimp	  aquaculture	  industry	  started	  in	  the	  1970’s.	  Two	  viral	  diseases	  almost	  destroyed	  the	  shrimp	  farming	  industry	  in	  the	  country	  but	  ultimately	  motivated	  improvements	  in	  regulations	  and	  sanitary	  measures.	  In	  2012	  frozen	  shrimp	  accounted	  for	  44%	  of	  Ecuador’s	  seafood	  exports.	  Nile	  tilapia	  (Oreochromis	  sp.)	  has	  gradually	  increased	  in	  importance	  in	  the	  country’s	  exports	  (FAO,	  2011).	  	  Ecuador’s	  seafood	  trade	  with	  the	  U.S.	  has	  nearly	  doubled	  in	  value	  in	  the	  last	  decade.	  Shrimp	  dominates	  US	  imports	  from	  Ecuador.	  In	  2012	  this	  group	  represented	  over	  64%	  of	  the	  value	  for	  Ecuador’s	  exports	  to	  the	  U.S,	  mostly	  in	  frozen	  form.	  The	  second	  most	  important	  seafood	  group	  imported	  from	  Ecuador	  is	  tuna.	  In	  the	  last	  decade	  exports	  of	  fresh	  tuna	  have	  more	  than	  doubled.	  Mahi	  mahi	  exports	  represented	  8%	  of	  Ecuador’s	  total	  seafood	  value	  of	  imports	  into	  the	  U.S.	  In	  2012	  mahi	  mahi	  imports	  from	  Ecuador	  were	  valued	  at	  $70	  million.	  This	  figure	  has	  increased	  almost	  5	  times	  in	  the	  last	  decade	  (Table	  4).	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Herrings,	  sardines,	  anchovies	  Demersal	  kishes	  Miscellaneous	  pelagic	  kishes	  (excluding	  mahi	  mahi)	  Tunas,	  bonitos,	  billkishes	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Table	  4.	  Main	  import	  seafood	  products	  from	  Ecuador	  into	  the	  U.S.	  in	  2002	  and	  2012.	  (Data	  source:	  NOAA,	  http://www.st.nmfs.noaa.gov/commercial-­‐fisheries/foreign-­‐trade/applications/trade-­‐by-­‐country)	  	  	  
	   	   2002	   2012	   	  
Product	   Processing	  	  	   Value	  	  (Million	  $)	  
%	  of	  Total	  
Imports	  
Value	  	  
(Million	  $)	  
%	  of	  Total	  
Imports	  
%	  
Change	  
Shrimp	  
	  
Warm	  water	  (Frozen)	   	  192	   44%	   496	  	   57%	   158%	  Cold	  water	  (Frozen)	   	  -­‐	   -­‐	   51	   6%	   -­‐	  Processed	   7	  	   2%	   12	   1%	   70%	  
Tuna	  
	  
Airtight	  container	   133	   31%	   87	   10%	   -­‐35%	  Fresh	   9	   2%	   21	   2%	   146%	  NSPF*	   -­‐	   -­‐	   15	   2%	   -­‐	  
Mahi	  Mahi	  
Frozen	   10	   6%	   51	   6%	   432%	  Fresh	   -­‐	   -­‐	   19	   2%	   -­‐	  
Tilapia	   Fresh	  &	  frozen	   42	   10%	   52	   6%	   25%	  
Swordfish	   Fresh	  &	  frozen	   10	   2%	   14	   2%	   41%	  
Marine	  
Fish	  NSPF*	  
Frozen	   4	   1%	   11	   1%	   153%	  Fresh	   16	   4	   5	   1%	   -­‐69%	  
Total	   	   435	   	  	   870	   	  	   100%	  
*NSPF=	  Not	  specified	  
	  
	  
Peru’s	  Fisheries	  Peru	  is	  one	  of	  the	  world’s	  highest	  grossing	  fishing	  nations.	  Its	  catch	  accounts	  for	  nearly	  10%	  of	  the	  global	  capture	  (Evans	  and	  Tveteras,	  2011),	  making	  fishing	  one	  of	  the	  most	  import	  economic	  activities,	  second	  only	  to	  mining.	  	  	  The	  industrial	  fishing	  industry	  in	  Peru	  targets	  principally	  small	  marine	  pelagic	  species	  including	  Peruvian	  anchoveta	  (Engraulis	  ringens),	  Jack	  mackerel	  (Trachurus	  murphyi)	  and	  Chub	  mackerel	  (Scomber	  japonicus)	  (FAO,	  2010).	  Over	  80%	  of	  landings	  in	  Peru	  are	  destined	  for	  indirect	  human	  consumption	  and	  processed	  into	  fishmeal	  or	  oil	  for	  feed	  in	  the	  livestock	  and	  aquaculture	  industries.	  What	  remains	  is	  canned	  or	  salted	  for	  direct	  human	  consumption	  (Ministry	  of	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Production	  Peru,	  2011).	  China	  is	  the	  principal	  buyer	  of	  Peruvian	  fishmeal,	  accounting	  for	  over	  50%	  of	  the	  market	  in	  2009	  (Globefish,	  2013).	  	  Mahi	  is	  the	  highest	  volume	  capture	  species	  of	  the	  large	  pelagics	  with	  0.8%	  of	  the	  total	  fish	  production	  in	  the	  country	  (Peru	  Ministry	  of	  Production,	  2011).	  	  Mahi	  mahi	  accounts	  for	  8%	  of	  frozen	  seafood	  products	  exported	  from	  Peru,	  after	  giant	  squid,	  scallops	  and	  shrimp	  (PROMPERÚ,	  2012)	  (Figure	  4).	  In	  Peru,	  mahi	  mahi	  is	  caught	  primarily	  by	  artisanal,	  small-­‐scale	  fishers.	  This	  sector	  is	  estimated	  to	  have	  as	  many	  as	  9,667	  vessels,	  and	  accounts	  for	  approximately	  10%	  of	  Peru’s	  total	  marine	  capture	  by	  volume	  (PROMPERÚ,	  2012).	  The	  artisanal	  fisheries	  provide	  an	  important	  source	  of	  employment	  and	  food	  source	  for	  local	  markets.	  
	  
Figure	  4:	  Peru	  commonly	  captured	  species	  for	  direct	  human	  consumption,	  shown	  against	  mahi	  mahi	  on	  right	  axis.	  	  Source:	  FAO	  FishStat	  	  	  	  Aquaculture	  in	  Peru	  is	  still	  a	  relatively	  small	  industry;	  in	  2008	  it	  represented	  less	  than	  1%	  of	  total	  landing	  for	  marine	  and	  inland	  aquatic	  resources.	  	  The	  principal	  marine	  species	  harvested	  are	  the	  Peruvian	  scallop	  (Argopecten	  purpuratus)	  followed	  by	  whiteleg	  shrimp	  and	  tilapia.	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Cods,	  hakes,	  haddocks	   Large	  pelagic	  kishes	  Squids,	  cuttlekishes,	  octopuses	   Tunas,	  bonitos,	  billkishes	  Mahi	  mahi	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In	  the	  last	  decade	  the	  value	  of	  seafood	  imports	  from	  Peru	  into	  the	  U.S.	  market	  have	  increased	  by	  sevenfold	  (Table	  5).	  However,	  they	  are	  still	  only	  one	  fourth	  the	  value	  of	  Ecuador’s	  imports.	  The	  principal	  product	  is	  frozen	  mahi	  mahi	  representing	  over	  30%	  of	  the	  Peruvian	  import	  values	  in	  2012.	  Frozen	  mahi	  imports	  have	  increased	  substantially	  from	  one	  million	  dollars	  in	  2002	  to	  $72	  million	  in	  2012.	  	  	  
	  
Table	  5.	  Main	  import	  seafood	  products	  from	  Peru	  into	  the	  U.S.	  in	  2002	  and	  2012.	  (Data	  source:	  NOAA,	  http://www.st.nmfs.noaa.gov/commercial-­‐fisheries/foreign-­‐trade/applications/trade-­‐by-­‐country)	  
	   	   2002	   2012	   	  
Product	   Processing	  	  	   Value	  (Million	  $)	  
%	  of	  Total	  
Imports	  
Value	  
(Million	  $)	  
%	  of	  Total	  
Imports	   %	  Change	  
Mahi	  Mahi	   Frozen	   1	   4%	   72	   31%	   6,045%	  
Shrimp	   Warm	  water	  (Frozen)	   11	   41%	   62	   27%	   470%	  
Fish	  NSPF*	   	  Oil/Fractions	   <1	   <0%	   40	   18%	   165,436%	  
Scallops	   Varied**	   1	   4%	   17	   7%	   1,716%	  
Squid	   Varied**	   3	   10%	   12	   5%	   369%	  
Marine	  Fish	  
NSPF*	   Frozen	   2	   6%	   8	   3%	   379%	  
Anchovy	   Canned	   -­‐	   -­‐	   3	   1%	   -­‐	  
Groundfish	   Frozen	   <1	   <0%	   2	   1%	   2,341%	  
Toothfish	   Fresh	   1	   5%	   2	   1%	   18%	  
Tilapia	   Fresh	   -­‐	   -­‐	   2	   1%	   -­‐	  
Fish	  and	  
Shellfish	  
Unfit	  for	  Human	  Consumption	   3	   10%	   1	   <0%	   -­‐78%	  
Total	   	   26	   100%	   230	   100%	   784%	  
*NSPF=	  Not	  specified	  
**Varied:	  Frozen/Dried/Salted/Brine	  	  	  
	   29	  
The	  MAHI	  MAHI	  SUPPLY	  CHAIN	  
Ecuador:	  Mahi	  mahi	  Production	  	  
Characteristics	  of	  the	  Fishing	  Fleet	  Mahi	  mahi	  is	  one	  of	  the	  most	  important	  resources	  for	  the	  Ecuadorian	  artisanal	  fisheries,	  representing	  over	  65%	  of	  the	  landings	  of	  large	  pelagic	  species	  for	  this	  sector	  (Martinez	  and	  Guerrero,	  2013).	  The	  main	  vessel	  used	  in	  the	  mahi	  mahi	  fishery	  is	  the	  fibra,	  a	  fiberglass	  artisanal	  vessel	  powered	  by	  an	  outboard	  engine	  and	  with	  up	  to	  200	  kilograms	  in	  storage	  capacity	  (Fisher	  5,	  personal	  communication,	  July	  6,	  2013).	  Fibras	  use	  predominantly	  pelagic	  long	  lines	  to	  capture	  mahi	  mahi,	  carrying	  an	  average	  of	  500	  hooks	  (Trumble	  et	  al.,	  2010).	  An	  individual	  fibra	  operates	  close	  to	  shore,	  traveling	  approximately	  80	  miles	  from	  its	  base	  and	  spending	  two	  days	  at	  sea	  (Fisher	  5,	  personal	  communication,	  July	  6,	  2013).	  	  In	  the	  early	  1990s	  motherships	  were	  introduced	  to	  the	  mahi	  mahi	  fishery.	  These	  larger	  boats	  travel	  approximately	  400	  miles	  offshore,	  significantly	  expanding	  the	  mahi	  mahi	  fishing	  areas.	  Trumble	  et	  al.,	  (2010)	  suggests	  motherships	  were	  introduced	  as	  the	  mahi	  mahi	  fishery	  moved	  further	  off	  shore.	  It’s	  not	  clear	  if	  this	  corresponds	  to	  a	  shift	  in	  mahi	  mahi	  migration	  patterns	  or	  increased	  competition	  from	  a	  larger	  fleet	  closer	  to	  shore.	  Depending	  on	  their	  size	  motherships	  can	  tug	  up	  to	  ten	  fibras.	  Once	  a	  mothership	  reaches	  the	  fishing	  grounds	  the	  fibras	  travel	  up	  to	  a	  couple	  of	  miles	  away	  to	  fish	  independently	  and	  return	  to	  store	  their	  daily	  catch	  in	  the	  haul	  of	  the	  mothership.	  Although	  motherships	  also	  set	  a	  small	  number	  of	  longlines,	  their	  primary	  function	  is	  that	  of	  a	  storage	  and	  supply	  vessel,	  remaining	  approximately	  three	  weeks	  at	  sea	  (Fisher	  1,	  personal	  communication,	  July	  29,	  2013)	  (Fisher	  9,	  personal	  communication,	  August	  9,	  2013).	  	  	  The	  majority	  of	  the	  motherships	  are	  based	  in	  Manta,	  and	  a	  few	  are	  found	  in	  Anconcito	  and	  Esmeraldas.	  	  The	  dock	  in	  Manta	  accounts	  for	  75-­‐80%	  of	  the	  mahi	  mahi	  landings	  in	  the	  country	  (Table	  6).	  The	  total	  number	  of	  motherships	  in	  the	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fleet	  is	  unknown;	  some	  sources	  mention	  80	  vessels	  (Trumble	  et	  al.,	  2010),	  while	  others	  indicate	  a	  number	  closer	  to	  200	  (SRP	  representative,	  personal	  communication,	  July	  10,	  2013).	  Estimates	  in	  2011	  calculate	  there	  are	  1,500	  fibras	  operating	  in	  the	  mahi	  mahi	  fishery.	  When	  fibras	  fish	  independently	  they	  operate	  from	  the	  larger	  ports	  of	  Manta	  and	  Esmeraldas,	  and	  from	  numerous	  smaller	  ports	  across	  the	  country,	  where	  the	  unloading	  of	  fish	  occurs	  mostly	  along	  the	  beach	  (Trumble	  et	  al.,	  2010).	  As	  a	  response	  to	  the	  lack	  of	  infrastructure	  in	  these	  artisanal	  ports	  the	  Ministry	  of	  Agriculture,	  Livestock,	  Aquaculture	  and	  Fisheries	  (MAGAP)	  is	  undertaking	  development	  project	  in	  several	  artisanal	  fishing	  ports	  (SRP,	  2010).	  	  Outside	  of	  mahi	  mahi	  season	  (March	  to	  September)	  fibras	  and	  motherships	  target	  a	  combination	  of	  large	  pelagics	  including	  tunas,	  billfishes	  and	  sharks	  (Andraka	  et	  al.,	  2013).	  	  
Table	  6.	  Landing	  of	  mahi	  mahi	  in	  the	  four	  main	  ports	  in	  Ecuador	  that	  account	  for	  over	  99%	  of	  production.	  Data	  is	  selected	  for	  the	  high	  production	  season	  from	  September	  to	  April.	  Data	  source:	  Undersecretary	  of	  Fishing,	  Resources,	  http://tiburon.viceministerioap.gob.ec/tiburon-­‐en-­‐ecuador/estadisticas	  	   	   Seasons	  Fishing	  Port	   2007-­‐08	   2008-­‐09	   2009-­‐10	   2010-­‐11	  
Manta	   75.52%	   75.95%	   61.62%	   62.41%	  
Anconcito	   21.82%	   17.85%	   23.36%	   28.25%	  
Santa	  Rosa	   1.62%	   3.62%	   10.31%	   1.56%	  
Esmeraldas	   0.91%	   2.26%	   3.22%	   7.43%	  	  
Mahi	  Mahi	  Fisheries	  Regulations	  Ecuadorian	  fisheries	  are	  managed	  under	  the	  Fisheries	  and	  Fisheries	  Development	  Law	  (Ley	  de	  Pesca	  y	  Desarollo	  Pesquero),	  which	  includes	  the	  wild	  caught	  and	  aquaculture	  industries.	  	  The	  main	  agency	  enforcing	  national	  fisheries	  policy	  is	  the	  Ministry	  of	  Agriculture,	  Livestock,	  Aquaculture	  and	  Fisheries	  (MAGAP),	  through	  the	  Undersecretary	  for	  Fishery	  Resources	  (Subsecretria	  de	  Recursos	  Pesqueros	  –	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SRP).	  The	  duties	  of	  the	  SRP	  include	  law	  enforcement	  of	  the	  fishery	  regulations	  and	  the	  creation	  of	  fishery	  plans	  and	  programs	  to	  be	  approved	  by	  the	  National	  Council	  for	  Fisheries	  Development	  (Consejo	  Nacional	  de	  Desarrollo	  Pesquero).	  The	  SRP	  is	  also	  in	  charge	  of	  directing	  and	  coordinating	  efforts	  of	  the	  public	  and	  private	  sectors	  and	  forming	  research	  commissions	  for	  activities	  related	  to	  the	  development	  of	  the	  fishing	  industry.	  	  The	  SRP	  has	  eight	  Directorates,	  which	  are	  regulated	  by	  the	  Directorate	  General	  for	  Fisheries	  (Dirección	  General	  de	  Pesca),	  a	  specialized	  body	  of	  MAGAP,	  responsible	  for	  controlling,	  monitoring,	  and	  surveillance	  of	  fisheries	  activities	  (D'Andrea,	  2005).	  
 
In 2011 Ecuador published the National	  Action	  Plan	  for	  the	  Conservation	  and	  Management	  of	  Dolphinfish	  in	  Ecuador	  (Dolphinfish	  NPOA).	  This	  roadmap	  for	  mahi	  mahi	  conservation	  was	  the	  product	  of	  a	  participative	  process	  carried	  out	  through	  several	  national	  meetings	  with	  stakeholders	  representing	  fishers,	  processing	  plants,	  government	  agencies	  and	  processing	  plants.	  	  Following	  the	  publication	  of	  the	  Dolphinfish	  NPOA	  the	  Consultation	  Council	  for	  Mahi	  Mahi	  was	  created	  to	  assess	  the	  Ministry	  of	  Agriculture,	  Livestock,	  Aquaculture	  and	  Fisheries.	  In	  2011	  Agreement	  004-­‐A,	  originally	  published	  in	  2004,	  was	  modified	  establishing	  a	  fishing	  moratorium	  for	  capture	  and	  sale	  of	  mahi	  mahi	  from	  July	  1st	  to	  October	  7th.	  The	  same	  year	  a	  series	  of	  additional	  ministerial	  agreements	  established	  a	  minimum	  length	  of	  80	  centimeters	  for	  captured	  mahi	  mahi,	  a	  limit	  of	  ten	  fibras	  towed	  by	  motherships,	  and	  an	  on-­‐board	  observer	  program	  covering	  10%	  of	  the	  fleet.	  The	  observer	  program	  is	  part	  of	  the	  SRP’s	  initiative	  to	  collect	  more	  data	  on	  the	  fishery	  and	  monitor	  the	  sea	  turtle	  bycatch	  program	  (Martinez	  and	  Guerrero,	  2013).	  	  The	  sea	  turtle	  bycatch	  program	  implemented	  by	  the	  WWF	  and	  SRP	  has	  experienced	  mixed	  success,	  with	  irregular	  adoption	  success	  of	  circle	  hooks	  across	  different	  fishing	  ports	  (SRP	  representative,	  personal	  communication,	  July	  10,	  2013).	  At	  the	  time	  of	  the	  interviews	  fishers	  who	  participated	  in	  bycatch	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workshops	  did	  not	  use	  the	  circle	  hooks	  or	  buoys	  distributed	  by	  the	  SRP.	  The	  prevalent	  reason	  for	  not	  using	  circular	  hooks	  was	  low	  quality—the	  circle	  hook	  stretches	  out	  too	  easily	  allowing	  fish	  to	  escape	  (Fisher	  2,	  personal	  communication,	  July	  6,	  2013)	  (Fisher	  7,	  personal	  communication,	  August	  9,	  2013).	  Field	  studies	  comparing	  the	  traditional	  J-­‐style	  hooks	  vs.	  circle	  hooks	  concluded	  that	  for	  the	  Ecuador	  mahi	  mahi	  fishery	  circle	  hooks	  show	  significant	  reductions	  in	  sea	  turtle	  hooking	  rates.	  However,	  they	  also	  cause	  a	  significant	  reduction	  in	  hooking	  rates	  of	  mahi	  mahi	  (Andraka	  et	  al.,	  2013).	  Currently	  the	  SRP	  is	  experimenting	  with	  different	  sizes	  and	  models	  of	  circle	  hooks	  to	  increase	  adoption	  rates	  among	  fishers	  (SRP	  representative	  2,	  personal	  communication,	  July	  10,	  2013).	  	  Several	  interviewed	  fishers	  feel	  that	  management	  measures	  should	  be	  stronger	  within	  the	  country.	  Some	  suggested	  that	  the	  moratorium	  should	  be	  extended	  through	  all	  of	  October	  because	  the	  mahi	  is	  still	  too	  small	  to	  fish	  at	  this	  time	  of	  year	  (Fisher	  3,	  personal	  communication,	  August	  9,	  2013).	  Others	  expressed	  a	  desire	  for	  stronger	  enforcement.	  They	  explained	  that	  motherships	  often	  leave	  port	  before	  the	  moratorium	  was	  over	  (Fisher	  3,	  personal	  communication,	  August	  9,	  2013)	  and	  that	  the	  enforcement	  was	  lacking	  in	  the	  ports	  because	  of	  corruption	  of	  agents	  and	  inefficiencies	  in	  the	  monitoring	  system	  (Fisher	  5,	  personal	  communication,	  July	  6,	  2013).	  	  	  
Organizational	  Structures	  of	  the	  Fishery	  
Fibras	  are	  owned	  by	  independent	  fishers,	  fish	  buyers	  or	  as	  part	  of	  a	  mothership’s	  fleet.	  	  There	  are	  fishers	  that	  start	  buying	  one	  fibra	  and	  eventually	  acquire	  a	  small	  fleet	  of	  up	  to	  half	  a	  dozen	  vessels.	  Each	  fibra	  carries	  three	  fishers,	  this	  can	  include	  the	  owner,	  family	  members	  of	  the	  owner,	  or	  hired	  seasonal	  fishers.	  Once	  the	  catch	  is	  sold	  the	  owner	  of	  the	  fibra	  keeps	  half	  of	  the	  profits	  and	  distributes	  the	  other	  half	  between	  the	  fibra	  fishers	  (Fisher	  1,	  personal	  communication,	  June	  29,	  2013).	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  Fishers	  or	  fish	  buyers	  who	  own	  fibras	  can	  choose	  either	  to	  fish	  independently	  in	  near-­‐shore	  areas	  or	  to	  enter	  a	  contractual	  relationship	  for	  the	  mahi	  mahi	  season	  with	  a	  mothership.	  Motherships	  are	  owned	  either	  by	  independent	  owners	  called	  
armadores	  or	  by	  processing	  companies.	  In	  Manta,	  some	  armadores	  own	  up	  to	  three	  motherships,	  while	  family	  groups	  of	  armadores	  own	  eight	  or	  more	  vessels.	  The	  armador	  usually	  provides	  the	  fibras	  with	  fuel,	  food,	  ice	  and	  bait.	  The	  armador	  will	  deduct	  the	  costs	  of	  these	  inputs	  from	  the	  amount	  paid	  to	  each	  fibra	  at	  the	  end	  of	  the	  fishing	  trip	  from	  the	  total	  value	  of	  fish	  captured	  (Fisher	  4,	  personal	  communication,	  August	  10,	  2013).	  	  Independent	  fibras	  sell	  their	  catch	  to	  fish	  buyers,	  who	  also	  provide	  credit	  for	  fishing	  supplies,	  including	  ice,	  bait	  and	  fuel	  (Fisher	  7,	  personal	  communication,	  July	  6,	  2013).	  These	  “patrons”	  can	  also	  finance	  the	  purchase	  of	  new	  fishing	  equipment	  or	  vessels.	  	  Several	  fishers	  mentioned	  a	  recent	  shift	  away	  from	  large	  loans	  from	  fish	  buyers	  to	  banks	  loans	  (Fisher	  6,	  personal	  communication,	  July	  6,	  2013).	  	  Artisanal	  fishers	  in	  Ecuador	  are	  organized	  under	  the	  Federation	  of	  Fishing	  Cooperatives	  of	  Ecuador	  (FENACOPEC),	  which	  aggregates	  independent	  cooperatives	  across	  the	  country.	  However,	  only	  a	  small	  percentage	  of	  fishers	  are	  active	  members	  in	  local	  cooperatives.	  Many	  fibra	  owners	  acknowledged	  participating	  in	  a	  cooperative	  at	  some	  point.	  The	  reasons	  for	  renouncing	  their	  membership	  included	  lack	  of	  benefits	  to	  members,	  corruption,	  and	  perceived	  limited	  influence	  of	  cooperatives	  to	  enact	  change	  on	  national	  policies	  (Fisher	  2,	  personal	  communication,	  July	  6,	  2013)	  (Fisher	  7,	  personal	  communication,	  July	  6,	  2013).	  One	  of	  the	  identified	  benefits	  from	  membership	  in	  a	  cooperative	  is	  that	  it	  facilitates	  access	  to	  credit	  from	  government	  agencies	  (Fisher	  5,	  personal	  communication,	  July	  6,	  2013).	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Processing	  and	  Distribution	  The	  channels	  of	  distribution	  for	  mahi	  mahi	  depend	  on	  the	  quality	  of	  the	  product,	  the	  location	  of	  the	  port	  where	  it	  is	  offloaded	  and	  the	  volume	  of	  the	  catch.	  Once	  mahi	  mahi	  is	  landed	  it	  is	  usually	  sold	  to	  independent	  fish	  buyers	  or	  directly	  to	  processing	  plants.	  Low	  quality	  fish	  are	  distributed	  to	  the	  domestic	  market	  and	  high	  quality	  fish	  pass	  through	  processing	  plants	  before	  being	  exported.	  	  	  The	  National	  Federation	  of	  Autonomous	  Workers-­‐	  Small	  Producers	  and	  Merchants	  of	  Ecuador	  (FENACOMI)	  is	  the	  organization	  that	  represents	  small	  and	  large	  fish	  buyers.	  Fish	  buyers	  are	  required	  to	  obtain	  a	  permit	  from	  the	  Directorate	  General	  for	  Fisheries	  in	  order	  to	  operate.	  For	  larger	  fish	  buyers	  the	  commercialization	  permit	  requires	  a	  linkage	  with	  either	  a	  fishing	  vessel,	  a	  processing	  plant,	  or	  a	  cooperative.	  When	  buying	  and	  selling	  mahi	  mahi	  the	  SRP	  also	  requires	  special	  transport	  guides	  that	  are	  first	  recorded	  at	  the	  fishing	  ports	  where	  the	  product	  is	  landed	  (SRP	  representative	  3,	  personal	  communication,	  July	  10,	  2013).	  	  In	  smaller	  ports,	  where	  only	  individual	  fibras	  operate,	  fish	  buyers	  aggregate	  product	  from	  several	  boats.	  They	  sell	  it	  to	  either	  a	  larger	  fish	  buyer	  or	  directly	  to	  a	  processing	  plant	  (SRP	  representative	  3,	  personal	  communication,	  July	  10,	  2013).	  	  In	  larger	  ports	  like	  Manta	  motherships	  sell	  directly	  to	  processing	  plants.	  Fishers	  from	  motherships,	  receive	  a	  small	  part	  of	  their	  catch	  as	  part	  of	  their	  payment.	  Fish	  buyers	  will	  aggregate	  these	  small	  batches	  of	  high	  quality	  fish	  from	  several	  motherships	  and	  then	  sell	  it	  directly	  to	  a	  processing	  plant	  or	  a	  larger	  buyer	  that	  then	  sells	  to	  a	  processing	  plant	  (SRP	  representative	  3,	  personal	  communication,	  July	  10,	  2013).	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The	  majority	  of	  processing	  plants	  for	  mahi	  mahi	  are	  located	  in	  Manta,	  Guayaquil	  and	  a	  few	  smaller	  ports.	  Most	  companies	  working	  with	  mahi	  mahi	  also	  process	  other	  fish	  species,	  including	  tuna	  and	  small	  pelagics.	  	  The	  high	  profit	  margins	  of	  mahi	  mahi	  make	  it	  an	  important	  source	  of	  income	  for	  processing	  plans	  (Processor	  1,	  personal	  communication,	  July	  9,	  2013).	  There	  are	  approximately	  17	  processing	  plants	  that	  buy	  mahi	  mahi	  in	  Manta	  (Table	  7).	  	  Larger	  processing	  plants	  are	  vertically	  integrated	  with	  possession	  of	  their	  own	  fishing	  fleet,	  exporting	  capabilities	  and	  even	  importing	  branches	  in	  Miami.	  Processing	  plants	  are	  required	  by	  the	  Fisheries	  and	  Fisheries	  Development	  Law	  to	  comply	  with	  health	  and	  sanitation	  standards.	  The	  National	  Fisheries	  Institute	  (Instituto	  
Nacional	  de	  Pesca-­‐	  INP)	  is	  responsible	  for	  carrying	  out	  audits	  and	  awarding	  permits.	  	  Fresh	  mahi	  mahi	  is	  sourced	  primarily	  from	  independent	  fibras	  and	  frozen	  mahi	  mahi	  from	  motherships.	  Fresh	  mahi	  mahi	  has	  lower	  price	  market	  but	  a	  higher	  profit	  margin	  because	  it	  undergoes	  little	  processing	  at	  the	  plant	  (Processor	  1,	  personal	  communication,	  July	  9,	  2013).	  Fresh	  mahi	  mahi	  is	  only	  headed	  and	  gutted	  (H&G)	  in	  order	  to	  prolong	  shelf	  life,	  while	  frozen	  mahi	  mahi	  is	  cut	  into	  fillets,	  loins,	  or	  portions.	  The	  waste	  from	  the	  processing	  is	  either	  disposed	  of	  or	  sent	  to	  different	  facilities	  for	  fishmeal	  production	  (Processor	  2,	  personal	  communication,	  March	  18,	  2013).	  	  Over	  80%	  of	  mahi	  mahi	  caught	  in	  Ecuador	  is	  exported.	  Mahi	  mahi	  is	  the	  primary	  species	  of	  exported	  white	  fish	  in	  the	  country	  and	  contributes	  an	  average	  export	  value	  of	  $6.5	  million	  USD	  (Martinez	  and	  Guerrero,	  2013).	  Nearly	  all	  (97%)	  of	  fresh	  mahi	  mahi	  is	  exported	  to	  the	  United	  States	  as	  well	  as	  about	  half	  of	  frozen	  products.	  Colombia	  is	  the	  second	  largest	  trade	  partner	  with	  Ecuador,	  receiving	  25%	  of	  their	  frozen	  mahi	  mahi	  (Table	  8).	  	  Fresh	  mahi	  mahi	  is	  transported	  to	  Quito	  to	  be	  shipped	  by	  air	  while	  frozen	  fish	  is	  shipped	  directly	  from	  Guayaquil	  and	  Manta	  by	  sea	  (Importer	  3,	  personal	  communication,	  November	  27,	  2013).	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Table	  7.	  The	  four	  main	  local	  processing	  plants	  that	  buy	  mahi	  mahi.	  Plants	  are	  considered	  large	  with	  over	  150	  employees	  in	  Manta.	  Source:	  Pro	  Ecuador,	  http://www.proecuador.gob.ec/compradores/directorio-­‐de-­‐exportadores-­‐de-­‐ecuador/	  	  
Company	   Function	   Main	  Products	  
Total	  
Shipping*	  
Exported	  	  
	  2012	  	  
million	  $	  
Export	  Destinations	  
Oceanfish	  S.A.	   Processor/	  Exporter	   Fresh	  and	  Frozen	  Fish	  	   Marlin,	  Mahi	  mahi,	  Tuna,	  Swordfish,	  Mako	  and	  Shrimp	   	  18.9	  
United	  States	  Russia	  Chile	  Costa	  Rica	  Ukraine	  
Spain	  Vietnam	  Colombia	  France	  
Agrol	  S.A.	   Processor/	  Exporter	   Fresh	  and	  Frozen	  Fish	  	   (Mahi	  mahi,	  Marlin,	  Swordfish,	  Tuna	  and	  Moonfish)	   	  0.305	   United	  States	  
Empacadora	  Bilbo	  S.A	  Bilbosa	   Processor/	  Exporter	  
	  Fresh	  Fish	  (Shrimp,	  Mahi	  mahi,	  Bullet	  tuna	  and	  Squid…)	  	  Canned	  Fish	  (Tuna	  and	  Sardines)	  
	  Processed	  Products	  (Breaded	  Shrimp,	  Tuna	  Steaks,	  Squid	  stars)	  	  	  
	  4.9	   United	  States	  Chile	  France	  	  
Gondi	  S.A.	  	   Processor/	  Exporter	  
	  Fresh	  and	  Frozen	  Fish	  (Tuna,	  Sardines,	  Mahi	  mahi	  )	  	  
Canned	  (Sea	  Cucumber)	  	  	   	  6	  
Honduras	  Dominican	  Republic	  Peru	  United	  States	  Vietnam	  
Panama	  Russia	  Chile	  Ukraine	  Balkans	  Colombia	  Guatemala	  FOB:	  Free	  On	  Board	  
	  
	  
Table	  8.	  Destinations	  for	  export	  mahi	  mahi	  from	  Ecuador	  
Country	   Fresh	   Frozen	  United	  States	   97%	   46%	  Colombia	   2%	   25%	  France	   -­‐	   7%	  Brazil	   -­‐	   4%	  Puerto	  Rico	   -­‐	   3%	  Other	   1%	   15%	  Source:	  (Martinez	  and	  Guerrero,	  2013)	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Currently	  there	  are	  no	  trade	  tariffs	  for	  mahi	  mahi	  exported	  into	  the	  United	  States	  (Processor	  1,	  personal	  communication,	  July	  9,	  2013).	  
	  
	  
Peru	  Overview	  There	  are	  many	  similarities	  in	  production	  between	  Ecuador	  and	  Peru.	  Both	  employ	  artisanal	  fishing	  fleets	  with	  longlines	  to	  target	  mahi	  mahi	  over	  roughly	  the	  same	  season.	  In	  Peru	  there	  are	  about	  1,600	  artisanal	  fishing	  vessels	  using	  longlines	  as	  their	  principle	  gear	  (Amorós,	  2013).	  These	  vessels	  represent	  about	  10%	  of	  the	  country’s	  total	  artisanal	  fleet	  and	  employ	  12%	  of	  the	  fishers,	  approximately	  5,000	  altogether.	  These	  boats	  capture	  mahi	  mahi	  up	  to	  200	  nautical	  miles	  offshore	  (Amorós,	  2013).	  Mahi	  mahi	  are	  landed	  in	  116	  ports,	  the	  largest	  volume	  (52%)	  of	  which	  is	  landed	  in	  Paita.	  	  
	  Peru	  exports	  82%	  of	  its	  frozen	  fillets	  into	  the	  United	  States	  representing	  $170	  million	  USD	  in	  2012	  (Table	  9)	  (PROMPERU,	  2013).	  Fresh	  mahi	  mahi	  is	  exported	  solely	  to	  the	  United	  States	  but	  represents	  only	  $2	  million	  USD	  of	  income.	  	  Since	  nearly	  all	  mahi	  mahi	  destined	  for	  export	  is	  processed	  into	  fillets	  or	  portions	  the	  unused	  fish	  parts	  (head,	  tail,	  and	  skeleton)	  are	  sold	  to	  the	  domestic	  artisanal	  fishmeal	  processing	  industry	  to	  be	  used	  in	  animal	  feed	  (Amorós,	  2013).	  
	  
	  
	  
Table	  9.	  Principal	  trade	  partners	  for	  Peruvian	  frozen	  mahi	  mahi	  fillets	  in	  2012.	  
Country	   Percentage	  United	  States	   82%	  Ecuador	   10%	  Japan	   6%	  Dutch	  Antilles	   2%	  	   	   	  	  	  	  	  	  	  Source:	  PROPERU,	  2013	  
	  In	  Peru	  the	  management	  of	  fishers	  is	  under	  the	  jurisdiction	  of	  the	  Ministry	  of	  Production	  (Ministerio	  de	  Producción)	  and	  through	  the	  Vice	  Ministry	  for	  Fisheries.	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The	  Vice	  Ministry	  develops	  national	  policies,	  approves	  and	  implements	  regulations	  and	  guides	  scientific	  research.	  The	  Vice	  Ministry	  is	  under	  the	  Directorate	  General	  for	  Artisanal	  Fisheries	  that	  supervises	  and	  executes	  policies	  for	  the	  artisanal	  fishing	  sector.	  The	  management	  of	  fisheries	  is	  based	  on	  the	  General	  Fisheries	  Law	  that	  was	  approved	  in	  1992	  and	  that	  administers	  individual	  fisheries	  as	  units.	  Currently	  there	  is	  no	  unit	  for	  mahi	  mahi,	  so	  this	  species	  is	  managed	  under	  the	  General	  Law.	  	  	  The	  organization	  that	  undertakes	  fishery	  research	  is	  the	  Peruvian	  Institute	  of	  the	  Sea	  (Instituto	  del	  Mar	  del	  Perú	  –IMARPE).	  Its	  principal	  activities	  include	  records	  of	  landings	  and	  research	  cruises	  for	  stock	  assessments.	  The	  information	  produced	  by	  IMARPE	  is	  used	  to	  inform	  the	  management	  decisions	  on	  regulations	  such	  as	  fishing	  quotas	  and	  season	  closures.	  In	  2011	  the	  Ministry	  of	  Production	  under	  Resolution	  No.	  249-­‐2011	  established	  a	  minimum	  size,	  prohibiting	  the	  extraction,	  reception,	  processing	  and	  distribution	  of	  mahi	  mahi	  under	  70	  cm	  in	  length.	  This	  resolution	  came	  out	  as	  a	  result	  of	  the	  Diagnostic	  and	  Perspectives	  of	  
the	  Fishery	  of	  mahi	  mahi	  or	  Dolphinfish	  Coryphaena	  hippurus	  in	  the	  Peruvian	  sea	  (Diagnostico	  y	  Perspectivas	  de	  la	  Pesqueria	  del	  Perico	  o	  Dorado	  Coryphaena	  
hippurus	  en	  el	  mar	  peruano)	  elaborated	  by	  IMARPE.	  	  
	  
United	  States:	  Import	  And	  Distribution	  Most	  of	  the	  mahi	  mahi	  that	  enters	  the	  United	  States	  comes	  into	  Miami,	  Florida	  or	  Los	  Angeles,	  California.	  Here	  it	  is	  received,	  inspected	  by	  the	  USFDA	  for	  safety,	  and	  then	  sent	  to	  consolidator	  warehouses	  or	  further	  distribution.	  There	  are	  approximately	  20	  firms	  operating	  at	  this	  level	  of	  the	  supply	  chain	  in	  Miami	  that	  source	  mahi	  mahi	  from	  Ecuador	  and	  Peru	  (Importer	  1,	  personal	  communication,	  November	  21,	  2013).	  Some	  of	  these	  consolidators	  are	  vertically	  integrated	  with	  grocery	  retail	  chains.	  In	  this	  case	  the	  seafood	  is	  imported,	  distributed,	  and	  sold	  by	  the	  same	  company.	  Some	  retailers	  add	  a	  step	  in	  this	  chain	  by	  doing	  additional	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product	  processing	  in-­‐house	  before	  distributing	  to	  their	  stores	  (Retailer	  1,	  personal	  communication,	  November	  25,	  2013).	  Other	  consolidators	  operate	  independently	  and	  sell	  their	  products	  to	  retailers,	  wholesalers,	  and	  food	  service	  firms.	  	  	  Seafood	  buyers	  in	  the	  US	  often	  specialize	  in	  either	  fresh	  or	  frozen	  fish	  and	  so	  they	  will	  source	  their	  products	  differently	  depending	  on	  this	  preference	  (Importer	  1,	  personal	  communication,	  November	  21,	  2013).	  As	  discussed	  previously,	  buyers	  of	  fresh	  products	  tend	  to	  prefer	  suppliers	  with	  reliably	  high	  quality	  products	  or	  markets,	  like	  Central	  America,	  where	  fresh	  products	  can	  be	  achieved	  at	  lower	  cost.	  Ecuador	  holds	  a	  large	  market	  share	  in	  the	  US	  for	  its	  fresh	  mahi	  mahi	  because	  it	  has	  gained	  a	  reputation	  amongst	  importers	  that	  the	  product	  it	  supplies	  is	  consistently	  safe	  and	  of	  high	  quality.	  Peru	  has	  not	  been	  able	  to	  deliver	  on	  this	  as	  consistently	  as	  Ecuador	  and	  its	  reputation	  has	  suffered	  somewhat	  (Importer	  1,	  personal	  communication,	  November	  21,	  2013).	  	  Each	  consolidator	  firm	  has	  established	  relationships	  with	  their	  customers.	  This	  is	  the	  primary	  driver	  for	  which	  products	  they	  will	  choose	  to	  purchase.	  If	  the	  consolidator	  sources	  to	  companies	  that	  sell	  fresh	  products,	  like	  higher	  end	  grocery	  stores	  and	  the	  food	  service	  sector,	  then	  the	  consolidator	  will	  specialize	  in	  the	  typically	  lower-­‐volume,	  specialty	  fresh	  market.	  Conversely,	  high-­‐volume	  frozen	  products	  move	  through	  consolidators	  catering	  to	  the	  general	  food	  service	  and	  retail	  market	  (Importer	  3,	  personal	  communication,	  February	  25,	  2014).	  	  	  
	  
GOVERNANCE	  IN	  THE	  MAHI	  MAHI	  VALUE	  CHAIN	  
I. Governance	  in	  Value	  Chains	  The	  analysis	  of	  governance	  structures	  in	  the	  value	  chain	  illustrates	  how	  fragmented	  activities	  are	  coordinated	  across	  geographies	  (Gereffi	  et	  al.	  2005).	  Governance	  patterns	  affect	  the	  structure	  and	  participation	  of	  supply	  chain	  actors	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at	  all	  levels.	  It	  determines	  access	  to	  markets,	  shares	  of	  value	  from	  product	  processing,	  and	  acquisition	  of	  technology	  (Yu	  et	  al.,	  2008).	  Through	  the	  lens	  of	  governance	  we	  can	  infer	  how	  actors	  influence	  the	  value	  chain.	  Understanding	  these	  patterns	  provides	  an	  important	  perspective	  for	  creating	  and	  implementing	  sustainability	  initiatives.	  	  	  Gereffi	  et	  al.	  (2005)	  proposes	  a	  value-­‐chain	  governance	  typology	  defined	  by	  three	  variables:	  (1)	  the	  complexity	  of	  information	  transfer,	  (2)	  the	  codifiability	  of	  the	  information	  and	  (3)	  the	  capability	  of	  the	  suppliers.	  The	  complexity	  of	  information	  transfer	  includes	  product	  and	  process	  specification.	  The	  codifiability	  variable	  determines	  how	  easily	  the	  information	  and	  knowledge	  can	  be	  codified	  or	  organized	  to	  reduce	  transaction	  costs.	  The	  third	  variable	  refers	  to	  the	  current	  and	  potential	  capacity	  of	  the	  suppliers	  to	  meet	  buyers’	  requirements.	  	  These	  three	  variables	  are	  used	  to	  rate	  and	  categorize	  each	  interaction	  as	  one	  of	  the	  five-­‐governance	  types,	  which	  range	  from	  high	  to	  low	  levels	  of	  coordination	  and	  power	  interactions	  (Table	  10).	  The	  levels	  of	  coordination	  in	  these	  relationships	  have	  a	  direct	  effect	  on	  the	  transaction	  costs	  between	  segments	  of	  the	  chain.	  	  Products	  that	  are	  time-­‐sensitive	  or	  require	  detailed	  input	  from	  buyers	  demand	  greater	  coordination	  and	  have	  higher	  transaction	  costs.	  Sellers	  face	  high	  costs	  to	  change	  buyers,	  and	  vice	  versa.	  To	  reduce	  transaction	  costs	  firms	  move	  towards	  vertical	  integration,	  creating	  hierarchy	  governance.	  Captive	  governance	  emerges	  when	  suppliers	  have	  a	  low	  capacity	  to	  meet	  buyer	  requirements.	  This	  leads	  to	  a	  high	  degree	  of	  intervention	  and	  control	  from	  lead	  firms	  in	  processing	  activities.	  When	  information	  is	  difficult	  to	  codify,	  buyers	  and	  sellers	  can	  rely	  on	  informal	  social	  networks	  to	  exchange	  tacit	  knowledge,	  leading	  to	  relational	  structures.	  	  In	  modular	  governance	  the	  adoption	  of	  standards	  facilitates	  coordination	  and	  reduces	  transaction	  costs.	  Lastly	  in	  market	  structures,	  transactions	  are	  easily	  codified,	  there	  are	  few	  product	  specifications	  and	  suppliers	  have	  high	  capabilities	  to	  process	  products	  without	  buyer	  input.	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Table	  10.	  Key determinants of global value chain governance	  from	  Gereffi	  et	  al.,	  (2005)	  
	  
	  
II. Governance	  in	  the	  Mahi	  Mahi	  Value	  Chain	  
	  The	  value	  chain	  governance	  typology	  developed	  by	  Gereffi	  et	  al.	  (2005)	  was	  used	  to	  categorize	  each	  buyer	  and	  seller	  interaction	  in	  the	  Ecuador-­‐USA	  mahi	  mahi	  supply	  chain.	  A	  list	  of	  indicators	  was	  used	  to	  rate	  each	  buyer-­‐seller	  interaction	  as	  low	  or	  high	  for	  the	  three	  governance	  variables.	  These	  indicators	  were	  tailored	  accordingly	  to	  the	  informal	  nature	  of	  seafood	  supply	  chains	  in	  developing	  countries	  (Appendix	  G).	  These	  results	  where	  categorized	  using	  a	  binary	  key	  (Appendix	  H)	  to	  determine	  the	  governance	  structure	  for	  each	  interaction	  (Appendix	  I).	  	  	  There	  are	  important	  differences	  in	  the	  governance	  structures	  between	  the	  Ecuador	  (fishers,	  informal	  buyers	  and	  processing	  plant)	  and	  US	  sides	  of	  the	  supply	  chain	  (importers,	  distributors,	  wholesalers	  and	  retailers).	  Informal	  relationships	  and	  a	  high	  number	  of	  small	  producers,	  create	  complex	  governance	  structures	  in	  the	  supply	  side.	  In	  the	  US,	  the	  adoption	  of	  technical	  standards	  and	  technology	  for	  information	  transfer	  create	  arms-­‐length	  market	  transactions,	  eliminating	  influences	  from	  informal	  social	  networks.	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Table	  11.	  Governance	  structures	  of	  the	  export	  mahi	  mahi	  value	  chain	  from	  Ecuador	  to	  the	  U.S.	  	  
	  
Seller	   Buyer	   Governance	  Structure	  
Hierarchy	  
present	  
Ecuado
r	  value
	  chain	  
Fibra	  Fishermen	   Motherships	   Captive-­‐	  Relational	   Yes	  
Fibra	  Fishermen	   Independent	  Buyers	   Relational-­‐Captive	  	  	   	  
Independent	  Buyers	   Processing	  Plants/Exporters	   Market	   	  
Motherships	   Processing	  Plants/Exporters	   Relational-­‐Captive	  &	  Hierarchy	   Yes	  Processing	  Plants/Exporter	   Consolidator/	  Importers	   Modular-­‐Market	  	   	  
USA	  va
lue	  cha
in	   Consolidator/	  Importers	   Distributors	   Modular-­‐Market	  	   	  
Distributors	   Wholesalers	   Modular-­‐Market	  	   Yes	  
Wholesalers	   Retailers/Food	  Service	   Modular-­‐Market	  	   Yes	  	  The	  governance	  structures	  within	  production	  are	  predominantly	  relational	  and	  captive	  (Table	  11).	  Despite	  the	  lack	  of	  technical	  standards,	  certification	  schemes,	  and	  formal	  contracts,	  transactions	  among	  fibra	  fishermen,	  informal	  buyers	  and	  motherships	  are	  quite	  intricate.	  Unofficial	  quality	  standards	  and	  informal	  contracts	  are	  implemented	  through	  credit	  systems	  that	  require	  complex	  information	  transfer	  between	  parties.	  In	  the	  absence	  of	  technological	  tools	  or	  standards,	  buyers	  have	  adopted	  informal	  standards	  to	  grade	  export	  quality	  mahi	  mahi	  based	  on	  the	  color	  and	  “firmness”	  of	  the	  meat	  (Fish	  buyer	  2,	  personal	  communication,	  August	  7,	  2013).	  	  	  Informal	  buyers	  and	  motherships	  offer	  financial	  assistance	  to	  fibra	  fishermen,	  which	  become	  binding	  informal	  contract	  credit	  systems.	  This	  phenomenon	  occurs	  as	  a	  result	  of	  the	  low	  capability	  of	  the	  fibra	  fishers,	  who	  are	  unable	  to	  finance	  their	  fishing	  operations	  or	  engage	  in	  technological	  upgrading,	  such	  as	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buying	  a	  new	  motor.	  This	  credit	  system	  results	  in	  a	  captive	  governance	  structure,	  were	  fishers	  have	  to	  sell	  to	  the	  creditor	  until	  they	  have	  repaid	  their	  loan.	  The	  same	  system	  is	  present	  between	  motherships	  and	  processing	  plants.	  Here	  the	  significantly	  larger	  loans	  can	  take	  over	  a	  decade	  to	  repay	  (Fisher	  4,	  personal	  communication,	  August	  10,	  2013).	  	  	  This	  informal	  credit	  system	  responds	  to	  the	  high	  degree	  of	  risk	  and	  uncertainty	  due	  to	  inherent	  variability	  from	  changing	  environmental	  conditions.	  Motherships,	  independent	  buyers	  and	  processing	  plants	  are	  flexible	  debt	  collectors,	  deferring	  payments	  when	  there	  is	  a	  poor	  fishing	  trip	  (Fisher	  3,	  personal	  communication,	  August	  9,	  2013).	  	  Although	  independent	  fishers	  could	  obtain	  higher	  prices	  for	  their	  products	  by	  selling	  in	  the	  market,	  these	  relationships	  offer	  instant	  payment	  for	  their	  products	  (Fisher	  6,	  personal	  communication,	  August	  9,	  2013).	  Motherships,	  fish	  buyers	  and	  processing	  plants	  also	  face	  risks	  from	  fishers	  abandoning	  these	  informal	  contract	  before	  repaying	  their	  debts	  (Fisher	  6,	  personal	  communication,	  August	  9,	  2013).	  	  There	  are	  some	  fibra	  fishers	  and	  motherships	  that	  save	  enough	  capital	  to	  finance	  their	  own	  fishing	  operations	  and	  equipment	  acquisition	  (Fisher	  6,	  July	  6,	  2013).	  When	  there	  is	  access	  to	  personal	  financing	  or	  loans	  from	  creditors	  outside	  the	  supply	  chain,	  producers	  enter	  a	  relational	  governance	  structure.	  	  In	  this	  type	  of	  reputational	  relationship,	  family	  ties	  and	  spatial	  proximity	  continue	  to	  play	  an	  important	  role.	  Like	  in	  captive	  relationships,	  the	  information	  about	  the	  product	  exchange	  is	  conducted	  through	  face-­‐to-­‐face	  interactions	  in	  order	  to	  transfer	  tacit	  information	  and	  negotiate	  prices.	  This	  requires	  high	  levels	  of	  coordination	  which	  means	  that,	  even	  though	  fishers	  are	  no	  longer	  locked	  by	  credits,	  it	  is	  costly	  for	  them	  to	  switch	  buyers.	  	  	  Limited	  access	  to	  credit	  can	  prevent	  artisanal	  fishers	  from	  accessing	  higher	  risk	  ventures	  with	  potentially	  higher	  returns.	  This	  system	  can	  force	  fishers	  to	  select	  livelihood	  strategies	  with	  low	  and	  short-­‐term	  returns	  that	  can	  result	  in	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unsustainable	  fishing	  practices	  (Cinner,	  2011).	  	  Frail	  structures	  and	  weak	  leadership	  characterize	  many	  of	  the	  small-­‐scale	  fishers	  cooperatives	  in	  Ecuador.	  This	  limits	  benefits	  to	  members	  that	  prefer	  to	  work	  independently	  (Beltrán,	  2001).	  Studies	  in	  other	  small-­‐scale	  fisheries	  point	  to	  leadership	  as	  a	  critical	  factor	  for	  successful	  co-­‐management	  structures,	  where	  fishers	  enjoy	  greater	  influence	  in	  local	  markets	  and	  there	  is	  a	  more	  sustainable	  use	  of	  resources	  (Gutiérrez	  et	  al.,	  2011).	  	  The	  lack	  of	  functional	  cooperatives	  can	  indicate	  the	  lack	  of	  community	  cohesion	  and	  social	  norms	  that	  increase	  the	  resilience	  of	  social	  and	  environmental	  systems	  to	  crisis	  or	  overexploitation	  (Gutiérrez	  et	  al.,	  2011)	  (Basurto	  2008).	  	  Processing	  plants	  are	  the	  lead	  actors	  in	  production	  end	  of	  the	  chain.	  There	  are	  thousands	  of	  small-­‐scale	  primary	  producers	  (fishers),	  less	  than	  a	  hundred	  motherships	  and	  only	  a	  few	  dozen	  processing	  plants.	  Unlike	  the	  producers,	  processing	  plants	  are	  capable	  of	  increasing	  their	  capacity	  through	  technological	  upgrading	  and	  adoption	  of	  standards	  to	  meet	  demands	  from	  US	  buyers.	  A	  few	  processing	  plants	  own	  their	  own	  motherships	  as	  well	  as	  a	  number	  of	  the	  fibras	  that	  work	  on	  those	  motherships	  thereby	  creating	  a	  hierarchical	  governance	  structure.	  The	  high	  cost	  to	  vertically	  integrate	  production	  and	  processing	  activities	  prevents	  more	  segments	  in	  the	  chain	  from	  shifting	  to	  hierarchical	  structures.	  The	  large	  number	  of	  small	  producers	  and	  weak	  monitoring	  systems	  makes	  it	  challenging	  for	  processing	  plants	  to	  coordinate	  activities	  in	  their	  own	  fishing	  fleet.	  Poor	  coordination	  can	  result	  in	  problems	  such	  as	  product	  loss	  due	  to	  quality	  or	  theft.	  The	  use	  of	  technological	  tools	  including	  tracking	  devices	  and	  on-­‐board	  cameras	  reduce	  these	  coordination	  costs	  (Processor	  1,	  personal	  communication,	  July	  9,	  2013).	  	  The	  interaction	  between	  Ecuadorian	  exporters	  and	  US	  importers	  are	  characterized	  by	  on-­‐the-­‐spot	  market	  interactions,	  where	  sales	  are	  made	  based	  on	  price	  and	  quality	  availability	  at	  the	  time	  of	  purchase.	  Despite	  the	  lack	  of	  formal	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contracts,	  importers	  and	  exporters	  often	  form	  informal	  relationships	  with	  their	  preferred	  suppliers	  and	  purchase	  from	  them	  regularly	  (Importer	  4,	  personal	  communication	  February	  25,	  2014).	  The	  strong	  tradition	  of	  standards	  and	  reputation	  of	  Ecuadorian	  mahi	  mahi	  gives	  their	  processing	  plants	  more	  control	  in	  the	  value	  chain.	  Importers	  are	  capable	  of	  meeting	  standards	  such	  as	  HACCP,	  a	  safety	  requirement	  of	  the	  US	  market.	  Many	  processing	  plants	  also	  work	  with	  both	  fresh	  and	  frozen	  mahi	  mahi.	  A	  few	  processing	  plants	  deliver	  products	  with	  specific	  buyer	  demands	  for	  portion	  cuts	  and	  special	  packaging	  for	  retail	  (Importer	  4,	  personal	  communication,	  February	  25,	  2014).	  Information	  about	  the	  product	  is	  transferred	  through	  codes	  that	  include	  the	  date	  of	  processing,	  batch	  number,	  and	  the	  product	  form.	  The	  ability	  to	  codify	  information	  makes	  this	  a	  modular	  relationship,	  however,	  the	  dependency	  on	  informal	  social	  inputs	  such	  as	  reputation	  reflect	  relational	  governance.	  	  Other	  case	  studies	  conclude	  that	  the	  governance	  of	  value	  chains	  in	  developed	  countries	  leans	  towards	  hierarchy	  and	  market	  structures	  (Yu	  et	  al.,	  2008).	  Our	  limited	  data	  collection	  from	  the	  US	  supply	  chain	  supports	  these	  findings.	  Larger	  retailers	  vertically	  integrate	  several	  segments	  of	  the	  supply	  chain	  (Importer	  4,	  personal	  communication,	  February	  25,	  2014).	  	  As	  the	  product	  moves	  through	  the	  supply	  chain	  information	  is	  more	  easily	  codified	  through	  the	  use	  of	  technology	  and	  standards.	  This	  reduces	  the	  complexity	  of	  the	  transactions	  and	  leads	  to	  modular	  and	  market	  governance.	  	  
III. Leverage	  for	  Sustainability	  
	  Governance	  structures	  impact	  the	  level	  of	  influence	  each	  sector	  has	  on	  the	  activities	  that	  occur	  in	  other	  segments	  of	  the	  supply	  chain	  (Gereffi	  et	  al.	  2005).	  Stakeholders	  can	  have	  varying	  levels	  of	  impact	  on	  sustainability	  due	  to	  their	  degree	  of	  leverage	  in	  the	  value	  chain.	  We	  rated	  the	  level	  of	  influence	  of	  these	  supply	  chain	  actors	  and	  institutions	  based	  on	  five	  sustainability	  variables	  (Table	  12).	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  As	  previously	  discussed,	  the	  sector	  with	  most	  leverage	  across	  the	  different	  sustainability	  factors	  for	  production	  is	  processing	  and	  exporting.	  This	  sector	  has	  the	  capacity	  to	  engage	  in	  adoption	  of	  standards	  and	  new	  technologies,	  which	  facilitates	  their	  participation	  in	  new	  certification	  schemes	  like	  the	  MSC.	  There	  are	  less	  than	  two	  dozen	  processing	  plants	  for	  mahi	  mahi	  in	  Ecuador	  (Processor	  2,	  personal	  communication,	  March	  18,	  2014).	  Through	  quality	  and	  safety	  requirements,	  processing-­‐exporting	  plants	  have	  direct	  control	  over	  their	  selection	  of	  products.	  Requirements	  for	  selected	  products	  could	  be	  extended	  along	  sustainability	  criteria,	  which	  would	  give	  these	  plants	  indirect	  control	  of	  fishery	  management.	  The	  only	  authority	  with	  direct	  control	  of	  the	  management	  of	  the	  mahi	  mahi	  fishery	  is	  the	  government	  agency,	  SRP.	  However,	  their	  influence	  is	  limited	  by	  their	  lack	  of	  enforcement	  and	  monitoring	  capabilities.	  	  	  Producers	  have	  the	  least	  leverage	  across	  the	  board,	  due	  to	  their	  low	  capacity	  to	  adopt	  technical	  standards	  and	  to	  engage	  in	  technological	  upgrading.	  The	  retail	  and	  food	  service	  sectors	  are	  the	  lead	  firms	  in	  the	  US	  supply	  chain	  due	  to	  their	  large	  market	  share.	  Standards	  and	  certification	  requirements	  for	  their	  suppliers	  moves	  downwards	  in	  the	  supply	  chain,	  as	  evidenced	  with	  the	  implementation	  of	  sustainability	  initiatives.	  
Table	  12	  Leverage	  of	  actors	  on	  sustainability	  factors	  (Modified	  from	  Gereffi	  et	  al.	  2005)	  
	   Producers	   Processors/Exporters	   Importers	   Distributors	  Wholesaler	   Retail	  &	  Food	  Service	  	   Supplier	  Gov.	   NGOs	  Direct	  Control	  Fishery	  Mgt.	   Low	   Low	   Low	   Low	   Low	   High	   Low	  Indirect	  Control	  Fishery	  Mgt.	   Medium	   High	   Low	   Low	   Low	   	  Low	   Medium	  Large	  Market	  Share	   Low	   High	   Low	   Medium-­‐High	   High	   	  	   	  Technological	  upgrading	   Low	   Medium	   High	   High	   High	   Medium	   Medium	  Adoption	  of	  technical	  standards	   Low	   High	   High	   High	   High	   Low	   	  Low	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KEY	  FINDINGS	  
	  
I. Economic	  Upgrading	  Trajectories	  
	  
a. Fresh	  vs.	  Frozen	  
	  Despite	  being	  the	  leading	  global	  producer	  of	  mahi	  mahi,	  Peru	  is	  absent	  from	  the	  US	  fresh	  market.	  Importer	  1,	  whom	  we	  spoke	  with	  about	  this	  gap,	  believes	  this	  is	  because	  product	  from	  Peru	  has	  not	  been	  able	  to	  meet	  the	  quality	  and	  safety	  standards	  for	  the	  US	  fresh	  market	  due	  to	  poor	  handling.	  This	  may	  be	  an	  important	  reason	  for	  why	  Peru	  does	  not	  participate	  in	  exporting	  fresh	  mahi	  mahi	  but	  there	  are	  many	  factors	  that	  contribute	  to	  Peru’s	  current	  standing	  in	  the	  industry.	  	  
	  Dealing	  in	  fresh	  product	  may	  not	  be	  an	  effective	  upgrading	  strategy	  for	  Peru	  for	  the	  following	  reasons:	  
	  1)	  Peru	  is	  the	  highest	  volume	  producer	  of	  mahi	  mahi.	  Overall	  the	  country	  may	  benefit	  more	  from	  utilizing	  economies	  of	  scale	  to	  produce	  the	  most	  demanded	  product,	  frozen	  fillets	  and	  portions	  rather	  than	  specialized	  fresh	  fish	  (Ponte	  and	  Ewert,	  2009).	  Ecuador	  and	  other	  Central	  American	  nations	  have	  used	  their	  fresh	  products	  to	  help	  them	  gain	  access	  to	  a	  particular	  market	  within	  the	  US	  but	  fresh	  products	  are	  not	  likely	  to	  eclipse	  the	  volume	  the	  frozen	  fish	  occupies	  in	  the	  market.	  	  2)	  Mahi	  mahi	  is	  a	  seasonal	  product.	  Fresh	  fish	  would	  only	  be	  available	  for	  two	  to	  three	  months	  of	  the	  year.	  It	  may	  not	  be	  worth	  the	  investments	  in	  infrastructure	  needed	  to	  ship	  fresh	  products	  out	  of	  Peru	  for	  such	  a	  short	  seasonal	  product.	  	  	  3)	  Small	  vessels,	  not	  motherships,	  provide	  fish	  for	  the	  fresh	  market	  because	  they	  fish	  nearer	  to	  shore	  and	  return	  to	  the	  dock	  at	  the	  end	  of	  each	  day.	  In	  Peru,	  the	  mahi	  mahi	  are	  reported	  to	  be	  moving	  further	  offshore	  (Fisher	  5,	  personal	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communication,	  July	  6,	  2013),	  making	  it	  difficult	  to	  impossible	  for	  the	  stock	  to	  be	  targeted	  by	  small	  vessels	  alone.	  	  	  4)	  Fresh	  product	  requires	  less	  processing	  within	  the	  country,	  which	  in	  some	  ways	  limits	  upgrading	  from	  reduced	  employment	  in	  the	  processing	  sector	  (Ponte	  and	  Ewert,	  2009).	  Frozen	  products	  are	  sold	  as	  fillets	  or	  portions	  whereas	  most	  processing	  for	  fresh	  products	  occurs	  after	  export	  in	  the	  United	  States.	  	  
	  
b. Certifications	  and	  Standards	  
	  It	  is	  impossible	  for	  most	  consumers	  to	  determine,	  simply	  by	  examining	  a	  finished	  seafood	  product,	  from	  where	  or	  when	  it	  was	  sourced,	  how	  it	  was	  caught	  and	  handled,	  or	  whether	  it	  came	  from	  a	  sustainably	  managed	  stock.	  This	  is	  the	  great	  advantage	  of	  certifications	  and	  standards.	  They	  assure	  buyers	  that,	  so	  long	  as	  the	  standards	  are	  well	  enforced,	  the	  product	  will	  meet	  certain	  requirements	  in	  order	  for	  it	  to	  appear	  in	  that	  store	  or	  carry	  that	  brand.	  Furthermore,	  adoption	  of	  standards	  can	  provide	  an	  opportunity	  for	  upgrading	  if	  firms	  derive	  higher	  profits	  or	  market	  share	  by	  differentiating	  their	  products	  in	  this	  way	  (Gereffi	  and	  Lee,	  2009).	  Standards	  are	  enforced	  in	  the	  mahi	  mahi	  industry	  for	  safety	  and	  quality,	  and	  with	  the	  FIPs	  in	  place,	  environmental	  standards	  as	  well.	  	  	  Process	  standards	  like	  Hazard	  Analysis	  and	  Critical	  Control	  Point	  (HAACP)	  and	  the	  International	  Organization	  for	  Standardization	  (ISO)	  try	  to	  control	  the	  safety	  and	  quality	  of	  the	  processes	  to	  make	  products	  (Gereffi	  and	  Lee,	  2009).	  HAACP	  is	  a	  private,	  voluntary	  standard,	  but	  one	  which	  most	  US	  importers	  will	  require	  at	  a	  minimum.	  ISO	  standards	  are	  more	  comprehensive	  and	  are	  internationally	  recognized.	  HAACP	  standards	  may	  be	  implemented	  as	  a	  part	  of	  a	  firm’s	  risk	  management	  system	  or	  become	  part	  of	  its	  ISO	  certification,	  which	  is	  more	  comprehensive	  and	  internationally	  recognized	  (Bell,	  2011).	  Traceability	  requirements	  are	  also	  process	  standards,	  which	  require	  informational	  tracking	  throughout	  each	  exchange.	  Processor	  2	  from	  Ecuador	  asserts	  that	  processors	  are	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complying	  with	  at	  least	  five	  safety	  and	  quality	  standards	  including	  Global	  Food	  Safety	  Certification,	  International	  Featured	  Standards	  (IFS),	  and	  HAACP.	  In	  addition	  Ecuador	  maintains	  its	  own	  national	  standards	  for	  seafood	  safety	  under	  the	  Directorate	  General	  for	  Fisheries	  and	  the	  National	  Institute	  for	  Fisheries	  for	  which	  all	  processors	  must	  undergo	  annual	  inspection.	  	  	  Environmental	  certification	  standards,	  like	  the	  Marine	  Stewardship	  Council,	  are	  also	  private,	  voluntary	  standards.	  Their	  power	  in	  the	  market	  depends	  on	  how	  widely	  they	  are	  adopted.	  If	  Ecuador	  or	  Peru	  adopt	  the	  MSC	  standard	  for	  their	  mahi	  mahi	  fishery,	  for	  example,	  the	  standard	  will	  be	  implemented	  nation-­‐wide	  and	  those	  within	  the	  system	  will	  have	  no	  option	  but	  to	  either	  comply	  or	  leave	  the	  market.	  By	  leaving,	  they	  may	  still	  choose	  to	  participate	  in	  the	  domestic	  market	  for	  their	  fish,	  where	  the	  standard	  is	  not	  applied	  (Gereffi	  and	  Lee,	  2009).	  This	  does	  not	  necessarily	  apply	  at	  the	  international	  scale.	  MSC’s	  goal	  is	  that	  the	  standard	  grow	  to	  be	  so	  widespread	  that	  it	  becomes	  a	  requisite.	  However,	  it	  is	  also	  possible	  that	  MSC	  certified	  fisheries	  could	  remain	  limited	  to	  a	  high-­‐end	  niche	  market,	  rather	  than	  effecting	  extensive	  change.	  	  The	  effect	  of	  standards	  on	  the	  industry,	  and	  especially	  the	  suppliers,	  depends	  on	  the	  governance	  at	  that	  level	  of	  the	  supply	  chain.	  In	  systems	  where	  there	  is	  a	  high	  degree	  of	  integration	  and	  information	  is	  easily	  codified	  then	  comprehensive	  standards	  are	  integrated	  more	  effectively	  (Gereffi	  and	  Lee,	  2009).	  The	  mahi	  mahi	  fisheries	  in	  Peru	  and	  Ecuador	  however,	  have	  market	  or	  captive	  governance	  across	  a	  large	  and	  diverse	  group	  of	  fishers,	  buyers,	  and	  processors.	  Fishers	  already	  rely	  on	  other	  parties	  to	  furnish	  them	  with	  equipment	  and	  supplies.	  	  Increasing	  standards	  for	  which	  the	  fishers	  will	  be	  directly	  responsible,	  especially	  if	  it	  requires	  additional	  investment	  in	  gear	  or	  technology,	  may	  force	  more	  fishers	  into	  captive	  relationships.	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II. Environmental	  Upgrading	  Trajectories	  
	  Environmental	  upgrading	  for	  seafood	  is	  centered	  upon	  sustainable	  fisheries	  through	  strong	  resource	  management.	  A	  fishery	  that	  is	  sustainably	  managed	  severely	  reduces	  the	  risk	  for	  collapse	  of	  the	  population,	  which	  has	  ripple	  effects	  throughout	  the	  marine	  ecosystem.	  Our	  research	  revealed	  that	  actors	  throughout	  the	  supply	  chain	  perceive	  sustainability	  as	  important.	  Fishers	  from	  fibras	  and	  motherships	  expressed	  their	  interest	  in	  better	  regulations	  of	  the	  fishery	  to	  ensure	  the	  longevity	  of	  the	  stock.	  Processing	  plants	  acknowledged	  interest	  from	  their	  buyers	  in	  sustainability,	  and	  several	  retailers	  in	  the	  US	  have	  publicly	  committed	  to	  sourcing	  more	  sustainable	  seafood.	  Large	  buyers	  such	  as	  Sysco	  and	  Kroger	  claim	  on	  their	  webpages	  that	  Ecuador	  and	  Peru’s	  involvement	  in	  an	  FIP	  is	  an	  important	  factor	  in	  the	  selection	  of	  their	  seafood	  suppliers.	  
	  	  Ecuador	  and	  Peru	  are	  making	  important	  initial	  strides	  toward	  improved	  management	  of	  its	  fishery	  with	  the	  aid	  of	  foreign	  non-­‐governmental	  institutions.	  These	  measures	  are	  still	  very	  basic	  and	  lack	  systems	  that	  regulate	  effort	  based	  on	  an	  accurate	  scientific	  understanding	  of	  the	  stock	  status.	  Strategies	  to	  improve	  the	  management	  of	  the	  fishery	  and	  the	  sustainability	  of	  the	  resource	  require	  collaborative	  efforts	  from	  public	  institutions	  and	  private	  stakeholders	  across	  the	  supply	  chain.	  	  
	  
a. Processing	  Plants	  as	  Lead	  Firms	  
	  With	  high	  market	  power	  and	  coordination	  amongst	  firms,	  processing	  plants	  are	  the	  primary	  enforcers	  of	  quality	  and	  traceability	  controls	  in	  mahi	  mahi	  production.	  These	  requirements	  travel	  downstream	  from	  motherships	  to	  fibra	  fishermen.	  Their	  enforcement	  capacities	  are	  increased	  by	  captive	  governance	  structures	  in	  which	  producers	  are	  unable	  to	  change	  buyers.	  As	  lead	  firms,	  processing	  plants	  hold	  the	  most	  leverage	  to	  indirectly	  control	  the	  management	  of	  the	  mahi	  mahi	  fisheries.	  With	  limited	  monitoring	  capacities	  the	  fishing	  regulatory	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authorities	  are	  unable	  to	  fully	  enforce	  fishing	  regulations,	  however,	  processing	  plants	  can	  utilize	  their	  high	  leverage	  to	  enforce	  not	  only	  quality	  and	  safety	  controls	  but	  also	  sustainability	  requirements	  on	  their	  suppliers.	  	  
	  
b. The	  Beneficiaries	  of	  Sustainability	  	  
	  Certification	  schemes	  differentiate	  products	  in	  the	  market	  to	  reward	  sustainable	  practices	  by	  informing	  environmentally	  conscious	  consumers	  (Jaffry,	  et	  al.	  2004).	  The	  rewards	  for	  suppliers	  that	  engage	  in	  more	  sustainable	  practices	  can	  include	  price	  premiums	  and	  sourcing	  preferences.	  Case	  studies	  on	  seafood	  sustainability	  certification	  schemes	  have	  found	  mixed	  results	  on	  the	  creation	  of	  price	  premiums	  (Goyert	  et	  al.	  2010,	  Jaffry,	  et	  al.	  2004).	  Our	  research	  did	  not	  reveal	  any	  evidence	  that	  the	  involvement	  of	  Ecuador	  and	  Peru	  in	  the	  FIP	  has	  lead	  to	  market	  rewards	  for	  suppliers.	  It	  can	  be	  argued	  that	  the	  lack	  of	  formal	  certifications,	  such	  as	  the	  MSC,	  prevents	  true	  market	  differentiation,	  however,	  the	  use	  of	  the	  FIP	  by	  several	  US	  buyers	  to	  inform	  their	  sourcing	  could	  indicate	  otherwise.	  The	  end	  goal	  of	  the	  mahi	  mahi	  FIPs	  in	  Ecuador	  and	  Peru	  are	  to	  obtain	  an	  MSC	  certification.	  If	  both	  countries	  are	  successful	  in	  this	  endeavor,	  and	  this	  hypothetically	  leads	  to	  market	  rewards,	  questions	  arise	  concerning	  the	  effects	  and	  beneficiaries	  of	  these	  premiums.	  	  According	  to	  a	  representative	  from	  the	  Peru	  Export	  and	  Tourism	  Promotion	  Board	  (Government	  1,	  personal	  communication,	  March	  18,	  2014),	  US	  demand	  for	  mahi	  mahi,	  particularly	  in	  the	  foodservice	  sector	  is	  fairly	  elastic	  and	  higher	  prices	  for	  mahi	  mahi	  have	  shifted	  buyer’s	  preferences	  to	  other	  fish	  species.	  	  It	  is	  difficult	  to	  predict	  if	  a	  price	  premium	  on	  mahi	  mahi	  could	  lead	  to	  a	  reduction	  in	  demand.	  	  	  In	  developing	  countries,	  small-­‐scale	  fishers	  that	  participate	  in	  the	  export	  of	  whitefish	  usually	  receive	  a	  significantly	  smaller	  value	  share	  for	  their	  products	  compared	  to	  the	  retail	  sector	  in	  the	  importing	  countries	  (Yu	  et	  al.,	  2008).	  Our	  findings	  indicate	  that	  small-­‐scale	  fishers	  in	  the	  Ecuador	  mahi	  mahi	  supply	  chain	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function	  in	  captive	  governance	  structures,	  restricted	  by	  debts	  and	  unaware	  of	  prices	  further	  up	  in	  the	  chain.	  These	  constraints	  limit	  their	  negotiating	  power	  over	  the	  price	  of	  their	  products.	  If	  current	  governance	  conditions	  remain	  it	  is	  unlikely	  that	  fishers	  would	  be	  able	  to	  negotiate	  a	  price	  premium	  for	  mahi	  mahi	  that	  was	  caught	  in	  a	  more	  sustainable	  manner.	  Case	  studies	  in	  the	  use	  of	  eco-­‐labels	  for	  agricultural	  commodities	  and	  timber	  already	  point	  to	  the	  marginalization	  of	  smaller	  producers	  in	  developing	  countries	  (Ponte,	  2007).	  A	  decrease	  in	  the	  value	  share	  of	  their	  product	  could	  discourage	  fishers	  from	  participating	  in	  measures	  to	  increase	  the	  quality	  and	  sustainability	  of	  their	  catch.	  	  	  Aid	  from	  external	  organizations,	  by	  offering	  access	  to	  better	  information	  and	  financing	  tools,	  could	  help	  fishers	  obtain	  a	  price	  premium	  for	  a	  more	  sustainable	  product.	  If	  the	  management	  system	  for	  mahi	  mahi	  remains	  open	  access	  there	  is	  a	  risk	  that	  higher	  prices	  will	  motivate	  increases	  in	  catch.	  During	  the	  2011-­‐2012	  mahi	  mahi	  season,	  prices	  for	  export	  mahi	  mahi	  reached	  an	  all-­‐time	  high	  (Processor	  2,	  personal	  communication,	  March	  18,	  2014).	  This	  motivated	  several	  mothership	  fishers	  to	  take	  out	  loans	  to	  expand	  fishing	  capacity,	  in	  hopes	  that	  the	  high	  prices	  would	  remain	  for	  the	  following	  seasons.	  	  	  
c. Financing	  Sustainability	  
	  The	  high	  cost	  of	  certification	  is	  identified	  as	  a	  barrier	  for	  the	  participation	  of	  developing	  countries	  and	  small-­‐scale	  fisheries	  for	  MSC	  certification.	  Most	  producers	  are	  able	  to	  push	  these	  costs	  upstream	  to	  processors	  (Ponte,	  2007).	  	  In	  the	  Ecuador	  FIP,	  the	  WWF	  in	  partnership	  with	  the	  SRP	  have	  financed	  many	  of	  the	  initial	  stages,	  including	  the	  pre-­‐assessment	  study	  and	  other	  management	  measures.	  A	  key	  goal	  of	  the	  FIP	  is	  the	  reduction	  of	  sea	  turtle	  bycatch.	  The	  main	  solutions	  proposed	  by	  the	  bycatch	  reduction	  program	  are	  on	  board	  observers	  and	  gear	  modifications.	  The	  latter	  includes	  the	  exchange	  of	  traditional	  “J”	  hooks	  for	  circular	  hooks.	  Initially	  circular	  hooks	  were	  donated	  to	  fishers	  by	  the	  WWF	  and	  SRP.	  Later	  the	  Ecuadorian	  government	  eliminated	  tariffs	  on	  circular	  hooks	  to	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make	  them	  more	  accessible.	  Interviewed	  fishers	  cited	  the	  short	  life	  span	  of	  circular	  hooks	  as	  the	  principal	  reasons	  for	  not	  using	  them	  (Fisher	  8,	  personal	  communication,	  July	  6,	  2014).	  Our	  study	  indicated	  that	  fishers	  in	  fibras	  allot	  only	  2%	  of	  their	  expenses	  to	  fishing	  gear	  and	  rely	  on	  creditors	  to	  carry	  out	  their	  operations	  (Appendix	  I).	  	  Costs	  for	  certification	  are	  likely	  to	  be	  absorbed	  by	  sectors	  upstream	  in	  the	  supply	  chain.	  	  Expenses	  from	  the	  implementation	  of	  more	  sustainable	  practice,	  like	  the	  use	  of	  circular	  hooks,	  are	  likely	  to	  fall	  to	  the	  producers,	  a	  sector	  that	  already	  faces	  limitations	  to	  participating	  in	  technological	  upgrading.	  	  There	  are	  many	  challenges	  to	  overcome	  toward	  making	  FIP	  measures	  both	  socially	  and	  economically	  sustainable.	  	  
	  
d. Localized	  Reporting	  for	  FIPs	  	  Ecuador’s	  mahi	  mahi	  fishery	  was	  recently	  upgraded	  on	  the	  Monterey	  Bay	  Aquarium’s	  Seafood	  Watch	  guide	  from	  the	  red,	  “Avoid”,	  to	  the	  yellow,	  “Good	  Alternative”	  category	  to	  acknowledge	  the	  country’s	  efforts	  through	  the	  FIP.	  Though	  this	  may	  seem	  to	  be	  all	  good	  news	  there	  is	  at	  least	  one	  drawback.	  	  	  Importer	  4,	  whose	  company	  has	  been	  involved	  in	  mahi	  mahi	  FIPs	  in	  South	  America,	  worries	  that	  this	  development	  has	  already	  led	  to	  a	  sense	  of	  complacency	  in	  Ecuador.	  Since	  the	  program	  is	  supposed	  to	  be	  in	  place	  at	  the	  national	  scale	  the	  reporting	  does	  not	  account	  for	  localized	  differences	  in	  implementation	  (Importer	  4,	  March	  13,	  2014).	  The	  circular	  hooks	  program,	  for	  example,	  has	  not	  been	  applied	  evenly	  across	  all	  ports.	  This	  is	  part	  because	  of	  issues	  in	  obtaining	  and	  distributing	  the	  hooks,	  especially	  in	  the	  smaller	  ports.	  Right	  now	  there	  is	  no	  way	  of	  knowing	  which	  mahi	  mahi	  were	  caught	  using	  circular	  hooks	  and	  which	  were	  not.	  The	  tracking	  system	  for	  these	  measures	  is	  not	  that	  precise.	  Fishers	  not	  using	  circular	  hooks	  are	  essentially	  freeriding	  on	  the	  efforts	  from	  those	  that	  are	  using	  them,	  which	  has	  helped	  earn	  the	  country	  its	  improved	  rating.	  Motivation	  for	  these	  fishers	  to	  adopt	  an	  already	  difficult	  measure	  then,	  may	  be	  quite	  low.	  This	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could	  lead	  to	  stagnation	  in	  the	  progress	  of	  the	  FIP	  if	  special	  efforts	  are	  not	  taken	  to	  address	  these	  localized	  inconsistencies.	  	  	  
	  
	  
RECOMMENDATIONS	  	  
I. Enforcing	  Traceability	  The	  flexibility	  that	  enables	  small-­‐scale	  fisheries	  to	  adapt	  to	  elements	  of	  uncertainty	  creates	  informal	  networks	  among	  producers,	  which	  creates	  challenges	  for	  enforcing	  traceability	  systems.	  Motherships	  account	  for	  over	  70%	  of	  mahi	  mahi	  production	  in	  Ecuador	  (Martinez	  and	  Guerrero,	  2013).	  	  As	  collection	  points	  for	  the	  majority	  of	  the	  product,	  motherships	  could	  be	  the	  initial	  point	  to	  implement	  better	  traceability	  practices	  by	  improving	  their	  data	  collection	  systems.	  In	  fisheries	  in	  other	  parts	  of	  the	  world	  this	  model	  is	  common	  practice.	  In	  Europe,	  the	  EU	  Common	  Fisheries	  Policy	  requires	  this	  level	  of	  traceability	  for	  all	  fish	  caught	  as	  well	  as	  purchased	  by	  its	  members	  (European	  Commission,	  2013).	  	  	  	  
II. Communication	  and	  Reporting	  	  Government,	  NGOs,	  and	  the	  private	  sector	  are	  all	  participating	  in	  enhancing	  the	  sustainability	  of	  mahi	  mahi	  in	  Peru	  and	  Ecuador.	  Here	  we	  will	  discuss	  the	  overlapping	  roles	  of	  these	  sectors	  in	  order	  to	  better	  understand	  opportunities	  for	  cooperation	  between	  them.	  	  	  FIPs	  in	  both	  countries	  involve	  partnerships	  between	  governments,	  NGOs	  such	  as	  WWF	  and	  SFP,	  and	  members	  of	  the	  private	  sector	  of	  the	  industry.	  It	  is	  beneficial	  to	  have	  involvement	  from	  all	  of	  these	  sectors	  so	  that,	  ideally,	  each	  would	  be	  equally	  represented	  during	  decision-­‐making	  and	  responsibilities	  can	  be	  divided	  to	  best	  utilize	  the	  specialties	  of	  each	  group.	  However,	  both	  of	  these	  desired	  outcomes	  hinge	  on	  effective	  communication	  and	  shared	  objectives.	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  A	  representative	  from	  the	  Sustainable	  Fisheries	  Partnership	  identified	  clear	  and	  consistent	  reporting	  of	  FIP	  progress	  to	  be	  one	  of	  the	  most	  important	  factors	  to	  the	  programs	  success.	  However,	  after	  speaking	  with	  a	  number	  of	  participants	  involved	  in	  the	  FIP,	  particularly	  in	  Ecuador	  likely	  because	  of	  the	  age	  of	  the	  program	  versus	  Peru’s,	  there	  was	  an	  apparent	  lack	  of	  clear	  reporting	  on	  FIP	  progress	  and	  information	  sharing	  between	  stakeholders.	  Importer	  4	  expressed	  frustration	  at	  having	  reached	  out	  on	  numerous	  occasions	  to	  learn	  more	  about	  the	  FIP	  status	  and	  felt	  ignored.	  Processor	  2	  explained	  she	  had	  been	  involved	  with	  the	  project	  at	  its	  early	  stages	  but	  knew	  nothing	  about	  its	  current	  status.	  All	  interviewees	  expressed	  their	  continued	  interest	  in	  information	  or	  involvement	  with	  the	  project.	  During	  the	  Boston	  Seafood	  Expo	  a	  roundtable	  meeting	  was	  held	  for	  stakeholders	  involved	  in	  FIPs	  throughout	  Latin	  America.	  Those	  we	  spoke	  with	  who	  had	  been	  in	  attendance	  reported	  positive	  feelings	  about	  the	  meeting.	  Having	  a	  venue	  to	  exchange	  information	  and	  discuss	  challenges	  and	  progress	  is	  an	  important	  is	  essential	  to	  making	  progress	  on	  these	  projects.	  	  	  There	  are	  many	  barriers	  to	  organizing	  and	  disseminating	  information	  among	  such	  diverse	  stakeholders.	  It	  is	  important	  then,	  that	  roles	  for	  reporting,	  organizing	  meetings,	  and	  communicating	  regular	  information	  be	  clearly	  assigned	  to	  members	  of	  the	  participating	  parties.	  These	  roles	  would	  fall	  most	  naturally	  to	  the	  NGOs	  but	  should	  not	  be	  limited	  if	  other	  parties	  are	  willing	  to	  assume	  these	  responsibilities.	  	  	  There	  are	  additional	  benefits	  from	  reporting	  FIP	  progress:	  1)	  Increased	  consumer	  confidence	  both	  for	  the	  participating	  company/organization	  and	  the	  FIP	  itself,	  2)	  positive	  spillover	  effects	  to	  other	  FIPs	  that	  may	  apply	  lessons	  to	  their	  own	  project,	  and	  3)	  increased	  pressure	  for	  fisheries	  to	  organize	  a	  new	  FIP.	  	  	  Per	  recommendation	  by	  the	  MSC	  pre-­‐assessment	  for	  both	  Peru	  and	  Ecuador,	  there	  is	  an	  urgent	  need	  for	  a	  cooperative	  regional	  management	  organization	  for	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mahi	  mahi	  or	  for	  its	  inclusion	  into	  the	  regional	  management	  authority	  for	  tuna,	  the	  Inter-­‐American	  Tropical	  Tuna	  Commission	  (IATTC).	  The	  organization	  should	  work	  with	  representatives	  from:	  the	  respective	  fishing	  authorities	  from	  each	  country	  in	  the	  region,	  stakeholders	  in	  the	  seafood	  industry,	  research	  institutions,	  environmental	  non-­‐governmental	  organizations,	  and	  members	  of	  the	  artisanal	  fishing	  sector.	  The	  key	  goals	  of	  this	  committee	  should	  be	  to	  invest	  in	  research	  on	  a	  stock	  assessment	  for	  the	  whole	  Eastern	  Tropical	  Pacific	  as	  well	  as	  reducing	  vulnerable	  species	  bycatch	  in	  the	  fishery.	  	  This	  organization	  may	  also	  serve	  as	  an	  appropriate	  forum	  to	  share	  FIP	  progress	  with	  regional	  stakeholders	  and	  may	  provide	  a	  vehicle	  for	  the	  creation	  of	  new	  policies.	  	  	  
III. Further	  research	  Here	  we	  will	  offer	  some	  recommendations	  for	  further	  research	  as	  an	  extension	  of	  this	  study.	  	  
Throughout	  our	  interviews	  with	  industry	  stakeholders	  there	  has	  been	  a	  shared	  interest	  in	  improving	  traceability	  of	  mahi	  mahi	  products	  in	  both	  Ecuador	  and	  Peru.	  This	  would	  benefit	  actors	  throughout	  the	  supply	  chain	  as	  well	  as	  environmental	  groups	  advocating	  for	  sustainability.	  Despite	  the	  demand	  for	  traceable	  products	  these	  systems	  have	  not	  yet	  been	  uniformly	  enacted	  at	  the	  producer	  level.	  The	  difficulty	  in	  implementing	  these	  systems	  comes	  mostly	  from	  the	  complex	  governance	  structures	  at	  this	  level	  of	  the	  supply	  chain.	  Informal	  transactions	  between	  fishers	  and	  buyers	  make	  it	  challenging	  to	  enforce	  traceability	  standards.	  Further	  research	  to	  determine	  strategies	  for	  implementing	  traceability	  within	  these	  producer	  networks	  would	  advance	  the	  goals	  of	  the	  industry	  by	  improving	  safety	  and	  quality	  as	  well	  as	  environmental	  groups	  by	  transmitting	  information	  on	  its	  sustainability.	  	  
Another	  important	  issue	  is	  around	  financing	  for	  sustainability	  initiatives.	  Implementing	  Fishery	  Improvement	  Projects	  can	  be	  a	  long	  and	  expensive	  process.	  It	  is	  critical	  that	  a	  reliable	  source	  of	  financing	  be	  available	  to	  these	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projects	  so	  that	  they	  may	  meet	  their	  objectives	  over	  the	  long	  term.	  Additional	  research	  on	  financing	  strategies	  for	  FIPs	  and	  certification	  is	  needed	  to	  address	  these	  concerns.	  	  	  	  
Future	  work	  should	  be	  done	  to	  develop	  the	  GVC	  framework	  so	  that	  it	  can	  be	  operationalized	  for	  quantitative	  applications	  to	  the	  seafood	  industry.	  Due	  to	  the	  difficulties	  in	  obtaining	  micro	  level	  data	  from	  national	  and	  international	  organizations,	  which	  tend	  to	  aggregate	  data,	  and	  the	  inaccessibility	  of	  information	  from	  many	  private	  companies	  it	  can	  prove	  problematic	  to	  perform	  consistent	  quantitative	  analysis	  across	  all	  segments	  of	  the	  supply	  chain.	  Gaining	  access	  to	  operating	  margins	  at	  each	  level,	  for	  example,	  can	  provide	  insight	  into	  how	  revenue	  is	  created	  and	  distributed	  for	  each	  value	  chain	  (Ashe,	  2006).	  Many	  studies	  could	  be	  imagined	  that	  focus	  on	  quantifying	  one	  of	  the	  points	  of	  discussion	  brought	  forward	  by	  this	  mahi	  mahi	  case	  and	  extended	  to	  other	  fisheries	  to	  draw	  comparisons.	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APPENDIX	  A.	  Table	  of	  selected	  interviews	  
	  
ID	  by	  Sector	   Company	  Location	   Interview	  location	   Date	  
Sustainable	  Fisheries	  
Partnership	   n/a	   Boston	  Seafood	  Expo	   16-­‐Mar-­‐14	  
FishWise	   California	   Boston	  Seafood	  Expo	   9-­‐Jul-­‐13	  
Importer	  1	   Miami,	  FL	   Phone	   2-­‐Dec-­‐14	  
Importer	  2	   Seattle,	  WA	   Boston	  Seafood	  Expo	   18-­‐Mar-­‐14	  
Importer	  3	   Miami,	  FL	   Phone	   25-­‐Feb-­‐14	  
Importer	  4	   Miami,	  FL	   Boston	  Seafood	  Expo	   17-­‐Mar-­‐14	  
Processor	  1	   Manta,	  Ecuador	   Manta,	  Ecuador	   9-­‐Jul-­‐13	  
Processor	  2	   Santa	  Rosa,	  Ecuador	   Boston	  Seafood	  Expo	   18-­‐Mar-­‐14	  
Processor	  3	   Paita,	  Peru	   Boston	  Seafood	  Expo	   17-­‐Mar-­‐14	  
Government	  1	   Lima,	  Peru	   Boston	  Seafood	  Expo	   18-­‐Mar-­‐14	  
Government	  2	   Manta,	  Ecuador	   Manta,	  Ecuador	   10-­‐Jul-­‐13	  
Government	  3	   Manta,	  Ecuador	   Manta,	  Ecuador	   10-­‐Jul-­‐13	  
Government	  4	   Manta,	  Ecuador	   Manta,	  Ecuador	   10-­‐Jul-­‐13	  
Fish	  buyer	  1	   San	  Mateo,	  Ecuador	   San	  Mateo,	  Ecuador	   7-­‐Aug-­‐13	  
Fish	  buyer	  2	   Manta,	  Ecuador	   San	  Mateo,	  Ecuador	   7-­‐Aug-­‐13	  
Fish	  buyer	  3	   Manta,	  Ecuador	   Manta,	  Ecuador	   22-­‐Jun-­‐13	  
Fish	  buyer	  4	   Manta,	  Ecuador	   Manta,	  Ecuador	   12-­‐Aug-­‐13	  
Fish	  buyer	  5	   Manta,	  Ecuador	   Manta,	  Ecuador	   29-­‐Jun-­‐13	  
Retailer	  1	   Austin,	  Texas	   Phone	   25-­‐Nov-­‐13	  
Fisher	  1	   Manta,	  Ecuador	   Manta,	  Ecuador	   29-­‐Jun-­‐13	  
Fisher	  2	   Manta,	  Ecuador	   Manta,	  Ecuador	   6-­‐Jul-­‐13	  
Fisher	  3	   Manta,	  Ecuador	   Manta,	  Ecuador	   9-­‐Aug-­‐13	  
Fisher	  4	   Manta,	  Ecuador	   Manta,	  Ecuador	   10-­‐Aug-­‐13	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Fisher	  5	   San	  Mateo,	  Ecuador	   San	  Mateo,	  Ecuador	   6-­‐Jul-­‐13	  
Fisher	  6	   San	  Mateo,	  Ecuador	   San	  Mateo,	  Ecuador	   6-­‐Jul-­‐13	  
Fisher	  7	   San	  Mateo,	  Ecuador	   San	  Mateo,	  Ecuador	   6-­‐Jul-­‐13	  
Fisher	  8	   San	  Mateo,	  Ecuador	   San	  Mateo,	  Ecuador	   6-­‐Jul-­‐13	  
Fisher	  9	   Manta,	  Ecuador	   Manta,	  Ecuador	   9-­‐Aug-­‐13	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APPENDIX	  B:	  Interview	  Guides	  
 
 
	  
	  
	  Interview	  Guide:	  Producers,	  Mahi	  Mahi	  
	  	  
General	  Information	  
1.	  Name:_______________________________	  	  	  
Date:__________________________________	  	  	  
	  	  
2.	  Fishing	  method____________________________________	  
	  
3.	  You	  are	  a…	  
☐	  	  Ship	  owner	  (No.	  ________)	  	  ☐	  	  Boat	  owner	  (No.	  ________	  )	  
☐	  	  Fisher	  on	  a	  large	  ship	  	  	  	  	  	  	  	  	  	  	  	  	  ☐	  	  Fisher	  on	  a	  small	  boat	  
☐	  	  Employed	  by	  a	  fishing	  company__________________________________	  
☐	  	  Captain	  of	  a	  ship/boat	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
	  	  
Production	  and	  Costs	  
4.	  What	  is	  the	  holding	  capacity	  of	  your	  vessel?	  
____________________________________________________	  
	  
5.	  How	  many	  miles	  do	  you	  travel	  to	  fish	  for	  mahi	  mahi	  on	  average?	  
____________________________________________________	  
	  	  
6.	  How	  many	  trips	  do	  you	  make	  per	  month?	  
_______________________________________________________________	  
	  	  
7.	  What	  is	  the	  approximate	  length	  of	  each	  finish	  trip?	  
_________________________________________________________	  
	  
8.	  When	  fishing	  for	  mahi	  mahi	  what	  is	  the	  furthest	  you	  travel	  in	  either	  direction?	  
south	  _____________________________________	  
north______________________________________	  
west	  ______________________________________	  
	  
9.	  	  What	  are	  your	  monthly	  operational	  costs?	  
	  	   Supplies	  (ice,	  bait,	  etc.)	  ________________________________	  	  	  	   	  
Repairs	  and	  maintenance______________________________	  
Labor	  _____________________________________________	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Gas________________________________________________	  
Insurance___________________________________________	  
	  	   Capital	  costs	  _________________________________________	  
	  	  
	  
Handling	  and	  Storage	  
	  
11.	  	  Do	  you	  do	  any	  processing	  aboard	  the	  ship?	  
☐	  Kill	  the	  fish	  	  	  ☐	  bleed	  the	  fish	  	  ☐	  gut	  the	  fish	  	  	  ☐	  other________________________	  
	  	  
Incidental	  Catch	  and	  Monitoring	  
	  	  
12.	  	  Are	  you	  or	  have	  you	  been	  a	  part	  of:	  
	  	   ☐	  Circular	  hook	  exchange	  program	  ☐	  	  Buoy	  modification	  program	  
	  	  
13.	  	  Do	  you	  use	  circular	  hooks?	  Why	  or	  why	  not?	  
	  ☐	  yes	  	  	  ☐	  no	  
☐	  too	  expensive	  ☐	  less	  effective	  ☐	  difficult	  to	  obtain	  ☐	  less	  durable	  	  ☐	  I	  was	  not	  part	  of	  
the	  program	  
	  
14.	  Do	  the	  circular	  hooks	  reduce	  the	  number	  of	  fish	  that	  come	  aboard	  dead?	  
☐	  yes	  	  	  ☐	  no	  	  	  
	  
15.	  Do	  you	  use	  fishing	  line	  modifiers?	  
☐	  yes	  	  	  ☐	  no	  	  	  
	  
16.	  Do	  you	  carry	  turtle	  disentangling	  equipment	  aboard	  the	  vessel?	  
☐	  yes	  	  	  ☐	  no	  	  	  
	  
Distribution	  
	  	  
17.	  Where	  do	  you	  get	  the	  financing	  to	  run	  your	  fishing	  operations	  (bait,	  ice,	  gas)?	  
☐	  seafood	  handler	  	  ☐	  I	  finance	  it	  myself	  	  	  ☐	  processor	  	  ☐	  other	  ________________	  
	  
18.	  If	  you	  obtain	  credit	  from	  a	  processing	  plant	  of	  a	  seafood	  handler	  how	  does	  this	  affect	  
your	  commercial	  relation	  with	  that	  entity?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________	  
	  
19.	  	  On	  average,	  how	  many	  tons	  of	  mahi	  mahi	  do	  you	  land	  per	  month?	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20.	  On	  average,	  how	  much	  ice	  do	  you	  bring	  aboard	  per	  fishing	  trip	  (blocks	  or	  crushed)?	  
____________________________________________________________________________
______________________	  
	  
21.	  How	  many	  tons/number	  of	  fish	  per	  trip	  do	  you	  estimate	  are	  discarded?	  How	  much	  do	  
you	  sell	  to	  a	  separate	  buyer	  due	  to	  problems	  with	  product	  quality?	  
	  
22.	  Where	  do	  you	  sell	  your	  product?	  
☐	  	  informal	  seafood	  handler	  	  	  
	  	  	  	  	  	  	  Company	  _________________________________	  
	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  Location_____________________________________	  
	  	  	  	  	  	  	  Products	  _________________________________	  
	  
☐	  	  large	  seafood	  handler	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Company	  _________________________________	  
	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  Location_____________________________________	  
	  	  	  	  	  	  Products	  _________________________________	  
☐	  	  Processing	  Plant/	  Exporter	  	  
	   	  	  	  	  	  	  Company	  	  _________________________________	  
	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  Location_____________________________________	  
	  	  	  	  	  	  Products	  _________________________________	  
	  	   ☐	  I	  don’t	  know	  
	  
23.	  	  What	  price	  do	  you	  sell	  mahi	  mahi	  per	  pound	  by	  size	  and	  color?	  
	  	  
	  	   Size	   Large	  >	  12	  lbs	   Medium/Small	  <	  12lbs	  
Green	   In	  season	   	  	   	  	  
	   Out	  of	  season	   	  	   	  	  
White	   In	  season	   	  	   	  	  
	   Out	  of	  season	   	  	   	  	  
	  	  
24.	  	  Is	  there	  a	  difference	  in	  quality	  between	  the	  mahi	  mahi	  captured	  by	  the	  small	  boats	  
versus	  the	  large	  ships?	  
	  ☐	  Small	  boats	  have	  higher	  quality	  	  ☐	  Large	  ships	  have	  higher	  quality	  	  ☐	  Quality	  is	  the	  
same	  	  	  
Is	  this	  difference	  reflected	  in	  the	  price?	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☐	  Price	  is	  higher	  from	  small	  boats	  	  ☐	  Price	  is	  higher	  from	  large	  ships	  	  ☐	  Price	  is	  the	  
same	  
	  	  
25.	  	  What	  can	  be	  done	  to	  improve	  the	  value	  of	  the	  mahi	  mahi?	  What	  barriers	  prevent	  you	  
from	  selling	  your	  fish	  at	  a	  higher	  price?	  
____________________________________________________________________________
____________________________________________________________________________	  
	  	  
26.	  	  	  Do	  you	  maintain	  documents,	  such	  as	  receipts	  or	  inventories,	  from	  the	  fish	  you	  buy?	  May	  
I	  please	  see	  a	  copy	  of	  such	  a	  document	  to	  understand	  what	  type	  of	  information	  is	  being	  
used?	  
	  	   ☐	  “	  transport	  guide	  from	  SRP”	  	  	  ☐	  receipts	  	  	  ☐	  inventory	  	  ☐	  there	  are	  no	  such	  
documents	  	  	  	  
	  
From	  which	  supplier	  do	  you	  receive	  these	  
documents?____________________________________________________________	  
	  
23.	  	  For	  large	  boats:	  ¿When	  you	  pool	  the	  fish	  from	  different	  fishing	  vessels	  do	  you	  have	  a	  
method	  to	  identify	  the	  what	  fish	  originates	  from	  each	  smaller	  fishing	  vessels?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________	  
	  
24.	  How	  do	  you	  label	  the	  fish	  that	  you	  deliver	  to	  your	  buyer?	  What	  information	  does	  it	  
include?	  In	  what	  format	  do	  you	  transmit	  this	  informaiton	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________	  
	  
	  
Always	   Ocass	   Never	   Format	   Transfers	  
	   	   	   Elect.	   paper	   Elect.	   paper	  
ID	  of	  unit	   	   	   	   	   	   	   	  
Lot	  number	   	   	   	   	   	   	   	  
Net	  Quantity	   	   	   	   	   	   	   	  
ID	  of	  vessel	   	   	   	   	   	   	   	  
Date	  of	  capture	   	   	   	   	   	   	   	  
Area	  of	  capture	   	   	   	   	   	   	   	  
	  
	  
25.	  How	  do	  you	  label	  the	  units	  that	  you	  send	  to	  your	  buyer?	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______________________________________________________________________
______________________________________________________________________
________________________________________________	  
	  
	  
26.	  Do	  you	  use	  any	  unique	  register	  number	  for	  each	  unit?	  
☐	  yes	  	  	  ☐	  no	  	  	  	  	  
	  
27.	  How	  do	  you	  keep	  the	  records?	  
☐	  Doesn’t	  keep	  records	  	  	  	  	  ☐	  Paper	  	  	  ☐	  	  Electronic	  
☐	  	  Uses	  special	  software________________	  	  	  	  	  	  ☐	  Excel	  or	  Access	  
	  
28.	  For	  how	  long	  do	  you	  keep	  the	  records?	  
______________________________________________________________________
______________________________________________________________________
________________________________________________	  
	  
34.	  	  Do	  you	  believe	  that	  the	  current	  managment	  actions	  	  for	  the	  mahi	  mahi	  fishery	  
(	  temporal	  fishey	  clouse	  and	  mínimum	  size)	  are	  sufficient	  to	  guarantee	  a	  sustainable	  
harvest,	  without	  overexploiting	  the	  specie?	  	  
______________________________________________________________________
______________________________________________________________________
________________________________________________	  
	  
	  
29.	  The	  MSC	  is	  an	  organization	  which	  creates	  certifications	  for	  fisheries	  that	  meet	  certain	  
criteria.	  If	  met,	  these	  criteria	  certify	  the	  fishery	  as	  “sustainable”.	  It	  is	  meant	  to	  prevent	  the	  
overexploitation	  of	  a	  species.	  If	  there	  was	  a	  way	  to	  capture	  the	  mahi	  mahi	  in	  a	  more	  
“ecological”	  way	  and	  selling	  it	  as	  a	  differentiated	  product,	  would	  you	  be	  interested	  in	  doing	  
this?	  Why	  or	  why	  not?	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Interview	  Guide:	  Intermediaries/Fish	  handlers,	  Mahi	  Mahi	  	  
General	  Information	  
1.	  Name	  	  __________________________________________________	  
2.	  Date:________________________	  	  	  	  Location:_____________________________	  
	  	  
3.	  What	  activity	  does	  you	  or	  your	  company	  participate	  in	  with	  the	  in	  the	  mahi	  mahi	  fishery?	  
Do	  you	  work	  for	  a	  company	  or	  are	  you	  self-­‐employed?	  	  
☐	  purchasing	  mahi	  mahi	  ☐	  	  	  transporting	  mahi	  mahi	  	  	  	  
☐	  I	  am	  an	  employee	  of	  a	  company	  	  	  ☐	  I	  am	  self-­‐employed	  
Name	  of	  company	  ___________________________________________	  
	  	  
Commercialization	  	  
4.	  From	  which	  fishing	  port	  do	  you	  purchase	  mahi	  mahi?	  	  
☐	  Manta	  	  ☐	  Anconcito	  	  	  ☐	  Santa	  Rosa	  	  	  	  ☐	  Muisne	  	  	  	  ☐	  Esmeraldas	  	  	  ☐	  Puerto	  López	  
☐	  _____________	  	  	  	  ☐	  _____________	  	  	  	  
	  
5.	  From	  who	  do	  you	  purchase	  mahi	  mahi?	  How	  many	  providerz	  do	  you	  estimate	  you	  have	  for	  
each	  category?	  
☐	  Large	  ships	  (nodrizas)	  No______________	  
☐	  	  Small/Artisanal	  boats	  	  No______________	  
	  ☐	  	  I	  am	  the	  owner	  of	  my	  own	  fishing	  boat	  	  No______________	  
☐	  Other	  fish	  handler	  (Name/Origin)	  	  
______________________________________________________	   	  
	  
6.	  Describe	  your	  relationship	  with	  your	  mahi	  mahi	  supplier.	  Do	  you	  buy	  from	  large	  ships	  or	  
small	  boats	  only?	  Do	  you	  always	  buy	  from	  the	  same	  boats?	  How	  do	  you	  decide	  from	  whom	  
you	  purchase	  your	  fish?	  Do	  you	  provide	  bait,	  ice,	  etc.	  to	  the	  fishers?	  
☐	  Informal	  	  ☐	  Formal	  	  	  ☐	  Written	  contract	  	  	  	  ☐	  Buy	  from	  various	  suppliers	  
☐	  Depends	  on	  the	  price	  	  	  ☐	  Vertical	  integration	  	  ☐	  I	  provide	  credit	  to	  fishers	  
____________________________________________________________________________
__________________________	  
	  
	  
7.	  On	  average,	  how	  many	  pounds	  of	  mahi	  mahi	  do	  you	  purchase	  per	  month?	  
__________	  In	  season	  	  	  ___________	  Out	  of	  season	  
	  
8.	  Range	  of	  prices	  for	  buying	  and	  selling	  mahi	  mahi/pound	  of	  fish	  larger	  than	  12	  pounds	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   Buy	   Sell	  
Green	  
(export)	  
In	  season	   	   	  
Out	  of	  season	   	   	  
White	  
(domestic)	  
In	  season	   	   	  
Out	  of	  season	   	   	  
	  
	  
9.	  Is	  the	  price	  for	  mahi	  mahi	  set	  previous	  to	  purchasing?	  What	  factors	  affect	  the	  price	  that	  
you	  pay?	  Can	  you	  negotiate	  the	  price	  or	  do	  you	  accept	  the	  price	  given	  by	  the	  fisher	  or	  
processor?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________	  
	  
10.	  	  Is	  there	  a	  difference	  in	  quality	  of	  product	  between	  what	  is	  caught	  by	  small	  boats	  versus	  
large	  boats?	  
☐	  Small	  boats	  produce	  higher	  quality	  	  ☐	  Large	  ships	  produce	  higher	  quality	  	  ☐	  The	  
quality	  is	  the	  same	  	  	  	  
	  
Is	  this	  difference	  reflected	  in	  the	  price?	  
☐	  Price	  is	  higher	  from	  small	  boats	  	  ☐	  Price	  is	  higher	  from	  large	  ships	  	  ☐	  Price	  is	  the	  
same	  
	  	  
11.	  	  List	  all	  the	  places	  where	  you	  sell	  mahi	  mahi,	  including	  the	  company	  name	  and	  location.	  	  
☐	  another	  seafood	  handler	  	  	  
Name______________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Location____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Products____________________________________________________	  
	   Quantity____________________________________________________	  
☐	  processing	  plant	  	  
Company____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Location	  ____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Products____________________________________________________	  
	   Quantity____________________________________________________	  
☐	  exporter	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Company____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Location_____________________________________________________	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   Products____________________________________________________	  
☐	  market	  	  	  	  
	   Location_____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Products____________________________________________________	  
	   Quantity____________________________________________________	  
☐	  supermarket	  	  	  	  
Company____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Location_____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Products____________________________________________________	  
	   Quantity____________________________________________________	  
☐	  restaurant	  
Name______________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Location____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Products____________________________________________________	  
	   Quantity____________________________________________________	  
☐	  	  other	  	  
Name______________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Location____________________________________________________	  
	  	  	  	  	  	  	  	  	  	   Products____________________________________________________	  
	   Quantity____________________________________________________	  
	  
12.	  	  Which	  factors	  are	  most	  important	  to	  preserving	  the	  quality	  of	  the	  fish?	  What	  can	  the	  
fishers	  do	  to	  improve	  the	  quality?	  What	  can	  you	  and	  other	  seafood	  buyers/handlers	  do	  to	  
maintain	  the	  quality?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
________________	  
	  
	  
Processing	  and	  Transportation	  :	  
13.	  Which	  infrastructure	  do	  you	  utilize	  in	  your	  operations?	  
☐	  Pickup	  truck	  	  	  ☐	  Truck	  with	  ice	  	  	  ☐	  	  Refrigerated	  truck	  	  	  	  
☐	  Market	  stand	  	  ☐	  Cold	  storage	  warehouse	  	  ☐	  	  Other______________________	  	  
	  
14.	  Does	  your	  transportation	  or	  infrastructure	  medium	  have	  any	  special	  sanitary	  permit?	  
What	  institution	  provides	  this	  permit?	  
____________________________________________________________________________
____________________________________________________________________________
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____________________________________________________________________________
____________________________________	  
	  
15.	  	  Do	  you	  process	  any	  of	  the	  mahi	  mahi	  you	  purchase?	  If	  so,	  do	  you	  do	  this	  yourself	  of	  
contract	  with	  a	  third	  party?	  
☐	  No	  processing	  	  	  ☐	  Cleaning	  	  ☐	  Fileting	  	  	  ☐	  	  Packing	  	  	  
☐	  Contract	  with	  third	  party	  	  	  ☐	  Other	  ______________________	  	  
	  	  
16.	  	  What	  happens	  to	  the	  bones,	  skin,	  and	  entrails?	  Does	  any	  of	  it	  bring	  you	  additional	  
revenue?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________	  
	  
17.	  	  What	  are	  your	  monthly	  operating	  costs?	  
Property	  rent______________________________________________________	  
Gas__________________________________________________________________	  
Driver_______________________________________________________________	  
Repairs/month_____________________________________________________	  
Ice___________________________________________________________________	  
Processing	  (fish	  cleaning)________________________________________	  
	  
☐	  NA	  company	  employee,	  not	  aware	  of	  operating	  costs	  
	  
18.	  	  How	  many	  hours/days	  on	  average	  is	  the	  mahi	  mahi	  in	  your	  possession?	  	  
____________________________________________________________________________
________________________________________________________	  
	  
Best	  Practices	  and	  Traceability	  
19.	  	  What	  quality	  or	  health	  standards	  are	  enforced	  by	  your	  buyers	  (ex.	  Minimum	  
temperature)?	  What	  happens	  to	  the	  product	  that	  does	  not	  meet	  this	  standard?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
________________	  
	  
	  
20.	  	  Do	  you	  maintain	  documents,	  such	  as	  receipts	  or	  inventories,	  from	  the	  fish	  you	  buy?	  
Could	  I	  see	  one	  of	  these	  documents	  to	  understand	  what	  type	  of	  information	  they	  include?	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   ☐	  	  transportation	  	  guide	  from	  SRP	  	  	  ☐	  receipts	  	  	  ☐	  inventory	  	  	  
☐	  there	  are	  no	  such	  documents	  	  	  	  
	  
From	  which	  supplier	  do	  you	  receive	  these	  
documents?____________________________________________________________	  
	  
What	  type	  of	  information	  is	  included?	  	  
☐	  date	  	  	  ☐	  species	  	  	  ☐	  fishing	  method	  ☐	  ship/boat	  name	  or	  number	  	  ☐	  quantity	  	  
☐	  destination	  
	   	  
22.	  	  Do	  you	  maintain	  documents,	  such	  as	  receipts	  or	  inventories,	  from	  the	  fish	  you	  sell?	  
Could	  I	  see	  one	  of	  these	  documents	  to	  understand	  what	  type	  of	  information	  they	  include?	  	  
	  	   ☐	  	  commerce	  guide	  from	  SRP	  ☐	  receipts	  	  	  ☐	  inventory	  	  	  
☐	  there	  are	  no	  such	  documents	  	  	  	  
	  
From	  which	  supplier	  do	  you	  receive	  these	  
documents?____________________________________________________________	  
	  
What	  type	  of	  information	  is	  included?	  	  
☐	  date	  	  	  ☐	  species	  	  	  ☐	  fishing	  method	  	  ☐	  ship/boat	  name	  or	  number	  	  ☐	  quantity	  	  	  
☐	  destination	  
	  
23.	  When	  you	  receive	  mahi	  mahi	  from	  different	  providers,	  how	  do	  you	  identify	  the	  the	  
individual	  lots	  that	  come	  from	  different	  providers?	  How	  do	  you	  keep	  these	  lots	  separated?	  
How	  do	  you	  label	  each	  lot?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
___________________________________	  
	  	  
	  
24.¿What	  information	  do	  you	  receive	  from	  your	  mahi	  mahi	  provider	  and	  in	  what	  format?	  	  
	   What	  of	  this	  information	  do	  you	  rely	  to	  your	  buyer	  and	  in	  what	  format?	  
	  
Always	   Ocassion	   Never	   Format	   Transfers	  
	   	   	   Elect.	   paper	   Elect.	   Paper	  
ID	  of	  unit	   	   	   	   	   	   	   	  
Lot	  number	   	   	   	   	   	   	   	  
Net	  Quantity	   	   	   	   	   	   	   	  
ID	  of	  vessel	   	   	   	   	   	   	   	  
Date	  of	  capture	   	   	   	   	   	   	   	  
Area	  of	  capture	   	   	   	   	   	   	   	  
Specie	   	   	   	   	   	   	   	  
Country	  of	  Origin	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Disembark	  port	   	   	   	   	   	   	   	  
	  
	  
26.	  Do	  you	  use	  any	  unique	  register	  number	  for	  each	  unit?	  
☐	  yes	  	  	  ☐	  no	  	  	  	  	  
	  
27.	  ¿How	  do	  you	  keep	  the	  records?	  
☐	  Doesnt	  keep	  records	  	  	  	  	  ☐	  Paper	  	  	  ☐	  	  Electronic	  
☐	  	  Uses	  special	  software________________	  	  	  	  	  	  ☐	  Excel	  or	  Access	  
	  
28.	  For	  how	  long	  do	  you	  keep	  the	  records?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________	  
	  
29.	  If	  a	  clients	  says	  they	  have	  a	  problem	  with	  the	  quality	  of	  the	  fish,	  what	  information	  do	  you	  
neeed	  to	  find	  the	  lot	  and	  providers	  of	  that	  fish?	  Can	  you	  identify	  all	  the	  buyers	  of	  that	  lot?	  
______________________________________________________________________
________________________	  
	  
30.	  	  The	  MSC	  is	  an	  organization	  which	  creates	  certifications	  for	  fisheries	  that	  meet	  certain	  
criteria.	  If	  met,	  these	  criteria	  certify	  the	  fishery	  as	  “sustainable”.	  It	  is	  meant	  to	  prevent	  the	  
overexploitation	  of	  a	  species.	  If	  there	  was	  a	  way	  to	  capture	  the	  mahi	  mahi	  in	  a	  more	  
“ecological”	  way	  and	  selling	  it	  as	  a	  differentiated	  product,	  would	  you	  be	  interested	  in	  doing	  
this?	  Why	  or	  why	  not?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________	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Interview	  Guide:	  Processors/	  Exporters,	  Mahi	  mahi	  
	  
	  
	  
	  Company	  	  __________________________________________________	  
Date:________________________	  	  	  	  	  	  
	  Name:_____________________________	  	  Title:____________________________	  
	  
Sourcing	  of	  Product	  
	  
1.	  How	  many	  suppliers	  provide	  you	  with	  mahi	  mahi?	  
______________________________________________________________________
___________________________	  
	  
2.	  What	  type	  of	  suppliers	  do	  you	  source	  from?	  
	  What	  percentage	  do	  you	  estimate	  they	  provide	  to	  your	  total	  mahi	  mahi	  supply?	  
	  
	  
Origin	   Estimated	  Percentage	  
Motherships	   	  
Pangas	   	  
Independent	  intermediary	   	  
Private	  fleet	   	  
Other__________________	   	  
Other__________________	   	  
	  
	   3.	  Who	  is	  responsible	  for	  transporting	  the	  mahi	  mahi	  between	  the	  dock	  and	  your	  
facility?	  
	   	   ☐	  Your	  company	  ☐	  The	  supplier	  ☐	  A	  third	  party	  
	  
	  
4.	  How	  would	  you	  characterize	  your	  relationship	  with	  your	  suppliers?	  	  
☐	  Informal	  ☐	  Written	  contract	  	  	  	  ☐	  Buy	  from	  various	  suppliers	  
☐	  Depends	  on	  the	  price	  	  	  ☐	  Vertical	  integration	  	  ☐	  Provide	  credit	  to	  fisher	  
________________________________________________________________	  
________________________________________________________________	  
________________________________________________________________	  
________________________________________________________________	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5.	  On	  average,	  how	  many	  pounds/quintales	  (100	  kg)	  of	  mahi	  mahi	  do	  you	  purchase	  
per	  season?	  
___________	  Fresh	  
___________	  Frozen	  
	  
	   	  
	   6.	  Is	  the	  price	  for	  mahi	  mahi	  set	  previous	  to	  purchasing?	  What	  factors	  affect	  the	  price	  
that	  you	  pay?	  Can	  you	  negotiate	  the	  price	  or	  do	  you	  accept	  the	  price	  given	  by	  the	  supplier?	  
	   ________________________________________________________________________
_________________________	  
	   ________________________________________________________________________
_________________________	  
	   ________________________________________________________________________
_________________________	  
	  
	  
	   7.	  Do	  you	  provide	  credit	  to	  fishers	  for	  buying	  their	  boats	  and/or	  for	  supplies	  (fuel,	  ice,	  
bait,	  etc.)?	  	  
☐	  Yes	  	  	  ☐	  No	  
________________________________________________________________________
_________________________	  
________________________________________________________________________
________________________
	   ________________________________________________________________________
_________________________	  
	  
8.	  How	  often	  do	  you	  have	  to	  reject	  fish	  from	  your	  suppliers	  because	  it	  does	  not	  meet	  
the	  quality	  or	  safety	  standards	  you	  require?	  
☐	  
Motherships________________________________________________________________	  
☐	  Pangas	  
___________________________________________________________________________	  
☐	  Independent	  intermediaries	  
__________________________________________________________	  
	  
Product	  Sales	  	  
	  
	   9.	  Who	  are	  your	  main	  buyers?	  
	  
	   	   ☐	  Exporter	  ☐	  Large	  Buyer	  ☐	  Domestic	  distributor	  ☐	  International	  	  Distributor	  	  
Name	  
_____________________________________________________________________	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   Location_________________________________________________________________	  
	  	  	  	  	  	  	  	  
	   Products_________________________________________________________________	  
	  
	   Quantity	  ________________________________________________________________	  
	  
	   	   ☐	  Exporter	  ☐	  Large	  Buyer	  ☐	  Domestic	  distributor	  ☐	  International	  	  Distributor	  	  
Name	  
_____________________________________________________________________	  
	  	  	  	  	  	  	  	  
	   Location_________________________________________________________________	  
	  	  	  	  	  	  	  	  
	   Products_________________________________________________________________	  
	  
	   Quantity_________________________________________________________________	  
	  
	   10.	  How	  many	  pounds	  of	  mahi	  mahi	  do	  you	  sell	  in	  a	  year	  to	  the	  domestic	  and	  
international	  marker?	  To	  which	  countries?	  
	   	  
Country	   Quantity	  
Ecuador	  (Domestic)	   	  
United	  States	   	  
European	  Union	   	  
	  
	  
	   11.	  What	  percentage	  of	  your	  annual	  earnings	  are	  from	  mahi	  mahi?	  	  
	  
	   ☐	  Frozen	  __________%	  
☐	  Fresh	  ____________%	  
	  
12.	  What	  are	  the	  profit	  margins	  for	  a	  pound	  of	  mahi	  mahi?	  	  
☐	  Frozen	  __________%	  
☐	  Fresh	  ____________%	  
	  
13.	  Do	  you	  ever	  purchase	  mahi	  mahi	  from	  Peru/Ecuador?	  When?	  
______________________________________________________________________
______________________________________________________________________
________________________________________________	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Export	  
	  
14.	  Does	  your	  company	  export	  product	  directly?	  If	  not,	  who	  do	  you	  contract	  to	  
export	  your	  products?	  
____________________________________________________________________________
__________________________	  
	  
15.	  What	  form	  of	  transit	  do	  you	  use	  to	  export?	  
☐	  Air	  	  _______________________________________________	  
☐	  Sea	  	  _______________________________________________	  
	  
16.	  Which	  port	  do	  you	  send	  it	  to	  for	  export?	  
_______________________________________________	  
	  
17.	  Do	  you	  consistently	  sell	  to	  the	  same	  customers	  or	  is	  it	  variable?	  	  
If	  variable:	  how	  often	  does	  it	  change?	  What	  factors	  cause	  the	  shifts?	  
____________________________________________________________________________
___________________________________________________________________________	  
	  
If	  not,	  do	  you	  have	  a	  contractual	  agreement	  with	  your	  customers?	  
________________________________________________________________________
________________________________________________________________________	  
	  
Best	  Practices	  
	  
18.	  	  Can	  you	  trace	  the	  origin	  of	  the	  fish	  to	  the	  vessel	  that	  caught	  it?	  What	  type	  of	  
information	  allows	  you	  to	  do	  this?	  
______________________________________________________________________
______________________________________________________________________
________________________________________________	  
	  
19.	  	  Do	  you	  think	  there	  is	  a	  demand	  for	  MSC	  certified	  mahi	  mahi	  in	  the	  US	  market?	  If	  so,	  
would	  it	  be	  profitable	  for	  you	  to	  sell	  these	  types	  of	  products?	  	  
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________	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  Interview	  Guide:	  Importers/Distributors,	  Mahi	  Mahi	  
	  
Company	  	  __________________________________________________	  
Date:________________________	  	  	  	  	  	  
	  Name:_____________________________	  	  Title:____________________________	  
	  
A.	  Product	  mapping	  
	  
1.	  Could	  you	  please	  tell	  us	  more	  about	  where	  you	  source	  mahi	  mahi?*	  
	   ☐	  Domestic	  (East	  coast)	  ___________%	  
	   ☐	  Domestic	  (Hawaii)	  ________________%	  
	   ☐	  Ecuador	  _____________%	  
	   ☐	  Peru	  _________________%	  
	   ☐	  Costa	  Rica	  _____________%	  
	   ☐	  ___________	  	  	  	  	  _____________%	  
☐	  ___________	  	  	  	  	  _____________%	  
	   ☐	  ___________	  	  	  	  	  ______________%	  
*	  if	  possible	  what	  you	  tell	  us	  what	  percentage	  of	  all	  the	  mahi	  mahi	  you	  sell	  in	  a	  season	  comes	  
from	  each	  source?	  
	  
2.	  Could	  you	  describe	  in	  more	  detail	  the	  characteristics	  of	  the	  suppliers	  that	  provide	  you	  with	  
mahi	  mahi	  from	  Ecuador	  and	  Peru?	  
	  
	  	  	  	  	  	  	  	  ☐	  Processing	  Plant	  	  ☐	  _______________	  	  ☐	  ______________	  ☐	  ______________	  
Name	  ______________________________________	  
Location____________________________________	   	   	   	  
	   Products____________________________________	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
	  
	   ☐	  Processing	  Plant	  	  ☐	  _______________	  	  ☐	  ______________	  ☐	  ______________	  
Name	  _____________________________________	  
	  	  	  	  	   	  	  	  	  	  	  	   Location____________________________________	  
	  	  	  	  	   	  	  	  	  	  	  	   Products____________________________________	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Quantity	  ___________________________________	  
Seasonality__________________________________	  
	  
3.	  Do	  you	  sign	  contracts	  with	  these	  suppliers?	  What	  are	  the	  terms?	  (time/quantity?)	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______________________________________________________________________________	  
______________________________________________________________________________	  
	  
4.	  Can	  you	  estimate	  the	  number	  of	  companies	  that	  supply	  mahi	  mahi	  from	  
Ecuador?_______	  
Peru?___________	  
	  
	  	  	  	  	  	  5.	  On	  average,	  how	  many	  pounds	  of	  mahi	  mahi	  do	  you	  purchase	  per	  season	  from:	  
Fresh:	  Peru___________	  	  	  Ecuador	  ____________	  
Frozen:	  Peru___________	  Ecuador_____________	  
	  
6.	  Who	  are	  your	  main	  buyers?	  
	  
	  Name	  ____________________________________________________________	  
	  	  	   	  	  	  	  	  	  	  	  	   ☐	  Retailer	  	  	  ☐	  Wholesaler	  	  	  ☐	  Restaurant	  	  	  ☐	  __________	  	  
	  	  	  	  	   	  	  	  	  	  	  	   Location____________________________________________________________	  
	  	  	  	  	   	  	  	  	  	  	  	   Products__________________________________________________________	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Quantity	  ___________________________________________________________	  
	  	  
	  	  	   Name	  ______________________________________________________________	  
	  	  	  	  	   	  	  	  	  	  	  	   ☐	  Retailer	  	  	  ☐	  Wholesaler	  	  	  ☐	  Restaurant	  	  	  ☐	  ____________	  
Location_____________________________________________________________	  
	  	  	  	  	   	  	  	  	  	  	  	   Products______________________________________________________________	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Quantity	  _____________________________________________________________	  
	  
	  	  Name	  __________________________________________________________	  
	  	  	  	  	   	  	  	  	  	  	  	   ☐	  Retailer	  	  	  ☐	  Wholesaler	  	  	  ☐	  Restaurant	  	  	  ☐	  ____________	  
Location________________________________________________________________	  
	  	  	  	  	   	  	  	  	  	  	  	   Products________________________________________________________________	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Quantity	  _______________________________________________________________	  
	  
	  	  	  	  	  	  	  b.	  Does	  this	  change	  over	  the	  year?	  
	  
	  	  7.	  How	  many	  companies	  in	  the	  US/	  Miami	  are	  buying	  mahi	  mahi	  from	  Ecuador	  and	  Peru?	  Which	  
companies	  are	  the	  largest?	  
Total	  #____________________________	  
Names	  (circle/highlight	  large	  companies)	  
_______________________________________________________________	  
__________________________________________________________________________________	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B.	  Traceability	  
	  
1. What	  changes	  have	  you	  seen	  to	  seafood	  traceability	  systems	  in	  the	  last	  ten	  years?	  How	  do	  
you	  predict	  they	  will	  change	  in	  the	  next	  ten	  years?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________	  
	  
2. What	  traceability	  system	  do	  you	  use?	  	  
☐	  Barcode	  	  	  	  	  	  	  ☐	  Radio	  Frequency	  (RFD?)	  	  	  	  	  	  ☐	  Paper	  	  	  	  	  	  	  	  	  	  ☐	  ___________	  
	  
3. 	  a.	  	  Are	  you	  satisfied	  with	  the	  current	  level	  of	  traceability	  and	  information	  exchange	  that	  
your	  company	  currently	  manages?	  	  
____________________________________________________________________________
____________________________________________________________________________	  
	  
	  	  	  	  b.	  Do	  you	  plan	  to	  develop	  a	  more	  advanced	  system?	  	  If	  so,	  what	  are	  your	  motivation	  and	  	  	  	  	  	  	  	  
	  	  	  	  barriers	  to	  doing	  so?	  	  	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________	  
	  
4. 	  With	  which	  international	  or	  national	  standards	  for	  quality	  and/or	  traceability	  do	  you	  
require	  from	  your	  suppliers?	  
____________________________________________________________________________
____________________________________________________________________________	  
	  
5. 	  With	  which	  international	  or	  national	  standards	  for	  quality	  and/or	  traceability	  do	  your	  
buyers	  require	  you	  have?	  
____________________________________________________________________________
____________________________________________________________________________	  
	  
6. Could	  you	  please	  rate	  your	  motivations	  for	  maintaining	  traceability?	  
	  
	  	   NA	   Low	   Medium	   High	  
Environmental	   	  	   	  	   	  	   	  	  
Health	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Quality	   	  	   	  	   	  	   	  	  
Product	  price	  	   	  	   	  	   	  	   	  	  
Market	  Access	   	  	   	  	   	  	   	  	  
Risk	  reduction/Ease	  of	  Recall	  	   	   	   	   	  
Other_____________	   	  	   	  	   	  	   	  	  
	  
	  
7. Does	  increased	  traceability	  add	  value	  to	  your	  mahi	  mahi	  product?	  How	  is	  this	  increased	  
value	  represented	  in	  terms	  of:	  	  
price?	  ________________________________________________________________	  
efficiency?	  ____________________________________________________________	  
quality?	  ______________________________________________________________	  
risk	  reduction?	  _________________________________________________________	  
	  
8. How	  compatible	  are	  the	  traceability	  systems	  used	  by	  the	  different	  partners	  in	  the	  mahi	  
mahi	  supply	  chain?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________	  
	  
9. Do	  you	  have	  the	  information	  to	  trace	  back	  to	  the	  fishing	  vessel	  that	  caught	  the	  mahi	  mahi	  
you	  are	  selling?	  Is	  this	  important	  to	  you?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________	  
	  
	  
C.	  Certification	  
	  
1. Is	  there	  a	  difference	  in	  quality	  or	  dependability	  between	  mahi	  mahi	  sourced	  in	  Ecuador	  and	  
Peru?	  If	  so,	  to	  what	  do	  you	  attribute	  this	  difference?	  
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________	  
	  
Do	  you	  or	  your	  customers	  pay	  more	  for	  a	  product	  with	  MSC	  certification?	  	  
____________________________________________________________________________
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____________________________________________________________________________
____________________________________________________	  
	  
2. Does	  the	  fact	  that	  a	  fishery	  that	  is	  known	  to	  be	  more	  sustainable	  such	  as	  those	  appearing	  on	  
the	  green	  or	  yellow	  lists	  on	  the	  Monterey	  Bay	  Aquarium’s	  Seafood	  Guide	  affect	  the	  price	  of	  
the	  fish	  on	  the	  market?	  For	  example	  Ecuador	  was	  recently	  upgraded	  from	  red	  to	  yellow	  on	  
this	  list.	  Do	  you	  anticipate	  this	  will	  influence	  the	  price	  for	  which	  it	  will	  be	  sold?	  	  
____________________________________________________________________________
__________________________	  
Would	  you	  be	  willing	  to	  connect	  us	  by	  email	  to	  one	  or	  more	  of	  your	  suppliers	  in	  Ecuador	  
and/or	  Peru	  and	  one	  or	  more	  of	  your	  US	  buyers?	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   88	  
	  
	  
	  
	  
Interview	  Guide:	  Retailers,	  Mahi	  Mahi	  
	  
Company	  	  __________________________________________________	  
Date:________________________	  	  	  	  	  	  
	  Name:_____________________________	  	  Title:____________________________	  
	  
1. Who	  are	  your	  mahi	  mahi	  suppliers?	  
(1)	   	  
Name	  of	  supplier	   	   	  
Country	  of	  origin	   	   	  
Location	  of	  supplier	   	  
Type	  of	  product	   	  
Quantity	   	  
	  
(2)	  
Name	  of	  supplier	   	   	  
Country	  of	  origin	   	   	  
Location	  of	  supplier	   	  
Type	  of	  product	   	  
Quantity	   	  
	  
(3)	  
Name	  of	  supplier	   	   	  
Country	  of	  origin	   	   	  
Location	  of	  supplier	   	  
Type	  of	  product	   	  
Quantity	   	  
	  
2. 	  At	  what	  price	  do	  you	  buy	  mahi	  mahi	  in	  December?	  in	  July?	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____________________________________________________________________
____________________________________________________________________
____________________________________________________________________	  
	  
3. How	  does	  the	  price	  for	  mahi	  mahi	  	  fluctuate	  throughout	  the	  year?	  
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________	  
	  
4. Can	  you	  please	  describe	  the	  quality	  standards	  you	  demand	  from	  your	  mahi	  mahi	  
suppliers?	  How	  often	  are	  these	  standards	  not	  met?	  
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________	  
	  
5. What	  could	  your	  suppliers	  do	  to	  improve	  the	  quality	  of	  the	  product	  they	  deliver	  
to	  you?	  
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________	  
	  
6. Has	  your	  company	  developed	  and	  implemented	  a	  plan	  or	  policy	  for	  sourcing	  
sustainable	  seafood?	  If	  so,	  what	  are	  the	  goals	  and	  timeframe?	  
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________	  
	  
7. Do	  you	  use	  a	  certificate	  program	  to	  asses	  the	  environmental	  sustainability	  of	  the	  
seafood	  you	  purchase?	  If	  so,	  which	  one?	  Does	  this	  program	  make	  
recommendations	  for	  Ecuadorian	  mahi-­‐mahi?	  
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________	  
	   	  
8. Does	  your	  mahi–mahi	  supplier	  participate	  in	  the	  same	  or	  another	  sustainability	  
certificate	  program?	  
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________	  
	  
9. What	  are	  there	  benefits	  or	  opportunities	  from	  selling	  sustainable	  seafood	  
products?	  
___________________________________________________________________
___________________________________________________________________	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10. What	  information	  is	  in	  the	  package	  of	  mahi	  mahi	  you	  buy?	  
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________	  
	  
11. What	  information	  is	  in	  the	  package	  of	  mahi	  mahi	  you	  sell?	  
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________	  
	  
12. Is	  there	  a	  tracking	  number	  for	  the	  product	  you	  receive	  from	  your	  mahi	  mahi	  
supplier?	  
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________	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APPENDIX	  C:	  IRB	  Consent	  Forms	  
 
Oral Consent 
Note:	  once	  approved	  this	  form	  will	  be	  translated	  into	  Spanish.	  The	  written	  form	  will	  be	  
used	  for	  interviewees	  who	  work	  in	  nonprofits,	  processing	  plants,	  exporters,	  importers	  
and	  retailers.	  For	  fishers,	  who	  mostly	  have	  a	  low	  literacy	  level	  an	  oral	  consent	  will	  be	  
used.	  Oral	  consent	  will	  also	  be	  used	  in	  other	  cases	  when	  a	  written	  form	  is	  inadequate.	  
	  
Oral	  Consent	  Script	  	  	   	  My	  name	  is	  (name	  of	  interviewer),	  and	  I	  am	  a	  Masters	  student	  at	  the	  Nicholas	  School	  of	  the	  Environment	  at	  Duke	  University.	  My	  team	  and	  I	  are	  conducting	  a	  study	  on	  mahi	  mahi	  caught	  in	  Ecuador	  and	  Peru	  and	  exported	  into	  the	  United	  States.	  	  The	  information	  you	  provide	  us	  during	  the	  interview	  will	  help	  us	  to	  better	  understand	  the	  dynamics	  of	  this	  industry.	  	  	  We	  will	  ask	  you	  for	  your	  name,	  position	  and	  organization,	  which	  we	  would	  like	  to	  to	  use	  in	  our	  final	  report.	  If	  you	  don’t	  want	  us	  to	  use	  your	  name	  in	  our	  research	  we	  will	  reference	  you	  as	  “Fishermen	  #1,	  Manager	  #	  2	  etc.	  If	  you	  wish	  to	  stop	  the	  interview	  at	  any	  time	  you	  may	  do	  so.	  	  	  We	  will	  retain	  the	  information	  from	  the	  interview	  for	  our	  study,	  unless	  you	  state	  that	  you	  do	  not	  wish	  us	  to	  retain	  the	  information.	  After	  our	  research	  is	  complete	  all	  identifying	  information	  will	  be	  destroyed.	  	  	  Please	  answer	  yes	  or	  no	  to	  the	  following	  questions:	  	  
• Would	  you	  be	  okay	  being	  identified	  by	  name?	  
• Would	  you	  be	  okay	  being	  identified	  by	  positions?	  
• Would	  you	  be	  okay	  being	  identified	  by	  the	  name	  of	  your	  organization?	  
• Do	  you	  agree	  to	  have	  your	  words	  quoted	  in	  the	  report	  and	  attributed	  to	  your	  name?	  	  	  
• If	  I	  spoke	  with	  you	  before	  while	  gathering	  general	  information,	  may	  I	  include	  that	  information	  into	  our	  report?	  For	  more	  information	  regarding	  this	  research	  or	  your	  rights	  you	  may	  contact	  	  	  The	  researchers:	  Gabriela	  Anhalzer	  at	  gabriela.anhalzer@duke.edu,	  (347)	  554-­‐3284	  Roxanne	  Nanninga	  at	  roxanne.nanninga@duke.edu,	  (206)	  276-­‐6850	  	  Research	  advisors:	  Dr.	  Martin	  Smith	  at	  marsmith@duke.edu,	  (919)	  613-­‐8028	  Dr.	  Xavier	  Basurto	  at	  xavier.basurto@duke.edu,	  (252)	  504-­‐7540	  	  Or,	  the	  IRB	  Office	  of	  Duke	  University:	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ors-­‐info@duke.edu,	  (919)	  684-­‐3030	  	   	  
 
Informed	  Consent	  Duke	  University,	  Nicolas	  School	  of	  the	  Environment	   	   Durham,	  North	  Carolina	  	  Our	  names	  are	  Gabriela	  Anhalzer	  and	  Roxanne	  Nanninga	  and	  we	  are	  Masters	  students	  at	  the	  Nicholas	  School	  of	  the	  Environment	  at	  Duke	  University.	  We	  are	  conducting	  a	  study	  on	  mahi	  mahi	  caught	  in	  Ecuador	  and	  Peru	  and	  exported	  into	  the	  United	  States.	  	  The	  information	  you	  provide	  us	  during	  the	  interview	  will	  help	  us	  to	  better	  understand	  the	  dynamics	  of	  this	  industry.	  	  	  We	  will	  ask	  you	  for	  your	  name,	  position	  and	  organization,	  which	  we	  would	  like	  to	  to	  use	  in	  our	  final	  report.	  If	  you	  don’t	  want	  us	  to	  use	  your	  name	  in	  our	  research	  we	  will	  reference	  you	  as	  “Fishermen	  #1,	  Manager	  #	  2	  etc.	  If	  you	  wish	  to	  stop	  the	  interview	  at	  any	  time	  you	  may	  do	  so.	  	  	  We	  will	  retain	  the	  information	  from	  the	  interview	  for	  our	  study,	  unless	  you	  state	  that	  you	  do	  not	  wish	  us	  to	  retain	  the	  information.	  After	  our	  research	  is	  complete	  all	  identifying	  information	  will	  be	  destroyed.	  	  	  Please	  answer	  yes	  or	  no	  to	  the	  following	  questions:	  	  
• Would	  you	  be	  okay	  being	  identified	  by	  name?	  
• Would	  you	  be	  okay	  being	  identified	  by	  positions?	  
• Would	  you	  be	  okay	  being	  identified	  by	  the	  name	  of	  your	  organization?	  
• Do	  you	  agree	  to	  have	  your	  words	  quoted	  in	  the	  report	  and	  attributed	  to	  your	  name?	  	  	  
• If	  I	  spoke	  with	  you	  before	  while	  gathering	  general	  information,	  may	  I	  include	  that	  information	  into	  our	  report?	  For	  more	  information	  regarding	  this	  research	  or	  your	  rights	  you	  may	  contact	  	  	  The	  researchers:	  Gabriela	  Anhalzer	  at	  gabriela.anhalzer@duke.edu,	  (347)	  554-­‐3284	  Roxanne	  Nanninga	  at	  roxanne.nanninga@duke.edu,	  (206)	  276-­‐6850	  	  Research	  advisors:	  Dr.	  Martin	  Smith	  at	  marsmith@duke.edu,	  (919)	  613-­‐8028	  Dr.	  Xavier	  Basurto	  at	  xavier.basurto@duke.edu,	  (252)	  504-­‐7540	  	  Or,	  the	  IRB	  Office	  of	  Duke	  University:	  ors-­‐info@duke.edu,	  (919)	  684-­‐3030	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Statement	  of	  Consent:	  I	  have	  read	  the	  above	  information,	  and	  have	  received	  answers	  to	  any	  questions	  I	  asked.	  I	  consent	  to	  take	  part	  in	  the	  study	  and	  to	  having	  the	  interview	  recorded.	  	  Your	  name	  (please	  print):______________________________________________________________	  	  Signature	  of	  person	  obtaining	  consent	   	   	   	   	   Date	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APPENDIX	  D.	  Global	  and	  country	  production	  trends	  for	  mahi	  mahi	  from	  1980	  to	  2010.	  	  Source:	  FAO	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APPENDIX	  E.	  US	  imports	  of	  mahi	  mahi	  by	  country	  in	  2012,	  fresh	  and	  frozen	  Source:	  NOAA	  http://www.st.nmfs.noaa.gov/commercial-­‐fisheries/foreign-­‐trade/applications/trade-­‐by-­‐product	  
	  
	  
	  
	  
	  
APPENDIX	  F.	  Aquaculture	  production	  in	  Ecuador	  and	  Peru.	  Source:	  FAO	  FishStat	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APPENDIX	  H.	  Global	  value	  chain	  governance	  binary	  key	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APPENDIX	  I.	  Governance	  Structures	  
 
 
 
 
 
APPENDIX	  J.	  Distribution	  of	  expenses	  for	  the	  fibra	  vessels	  in	  Ecuador,	  data	  gathered	  by	  interview	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